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KoMeHTap 


flp Bnaflaw HenehoHOBuh 

MHCTMTyT 3a 4 >M 3 MKy, 

Eeorpafl 


Haj...HOBOCTM M3 acTpoHOMMje 3a 2007. 

Y HeKMM CBeTCKMM HaCOnMCMMa KOjn Cy HaMemeHM 
nony;iapn3aijnjn acTpoHOMMje, nan 6 mjio xoje flpyre Ha - 
yxe, o6nnaj je fla ce KpajeM CBaxe roflMHe o6jaBM npMKa3 
OHora hito je, no MMimbemy peflaiojnje, KapaKTepncano 
roflMHy Koja ce 3aBpmaBa. HapaBHO, 3a to je noTpe6HO 
flo6po no3HaBaH>e CTpyxe Kao m flocrynHOCT npOBe- 
peHe nMTepaType. 06nnaj npaBTBema OBaKBMx npMKa3a 
flocrnrayha M3 o6nacTM acTpoHOMMje y roflMHM Ha 3aBp- 
meTKy flo cafla HMje nocTojao y „BacnoHn”. IIomTO je 
6poj Hamer naconnca xojn ynpaBO OTBapaTe nocneflmn 
6poj 3a 2007, npefl BaMa je npBM TaxaB noxymaj, m CBaxn 
KOMeHTap HMTanai^a he 6mtm flo6po flomao. 

IIocTaBTba ce nnTame HannHa M36opa HaynHnx 
pe3ynTaTa xojn he 6 mtm yxrbyHeHM y OBaxaB M36op. 
Moryha cy Maxap flBa pa3;nmnTa HannHa. Ha npMMep, 
Mo>xe ce yHanpefl 3aflaTM 6poj pe3y;rraTa na OHfla npe- 
Tpa>KMBaTM nMTepaTypy n oflahpam Te pe3y;rraTe. flpy- 
rn MeTOfl 6 m 6mo fla ce npey3Me Hennjn Beh ypal)eH M3- 
6op, y3 Mane MOflncjmKaijnje nan flOflaTHa ohjammema. 

Y obom 6pojy „BacMOHe” 6nhe npMMemeH flpyrn 
noMeHyTM nocTynaK. AMepnnxn MHCTMTyT 3a cj)n3nKy 
(American Institute of Physics, AIP) na xpajycBaxe xa/ieH- 
flapcxc roflMHe ohjaBTbyje nncTy HajMHTepecaHTHMj mx 
MCT pancMBanKMx pe3y;iTaTa M3 (jrnsnxe 3a roflMHy Ha M3- 
Maxy. Ca Tor cnncxa 3a 2007. roflMHy npey3eheMO nofl- 
cxyn Kojn HMHe pe3ynTaTM M3 ohnacTM acTpoHOMMje. 

y nMTamy cy TpM pe3ynTaTa, xoje heMo y HacTaBxy 
OBor TexcTa npoKOMeHTapncam. To cy: 

1. Hajnpei^M3HMja flo cafla npoBepa Bancema flpyror 
tbyTHOBor 3axoHa 

2. npBM pe3ynTaTM CBeMMpcxe Mncnje Gravity B xojn 
ce oflHoce Ha yBnjame npocTop-BpeMeHa y 6 hm3mhm 
3eM/be 

3. nMTame nopexjia kocmmhkmx 3paxa HajBnmnx 
eHeprnja. 

npoBepa flpyror hbymoBor 3aKOHa 

pyrn hbyTHOB 3axoH je jeflaH ofl KaMeHa TeMerbaija 
caBpeMeHe (jmsnxe. no obom 3aKOHy, cnna xoja flenyje 
Ha Hexo Teno y KpeTamy jeflHaxa je npon3BOfly meroBe 
Mace m y6p3ama xojMM ce flaTO Teno xpehe. OBaj 3axoH 
MMa Bennxy npMMeHy y acTpoHOMnjn, me ce xpeTame 
cbmx HehecKMx Tena oflBnja no meMy. Ta nniteHnija je 
flyro no3HaTa, na ce necTO nocTaBTba nma me eKcnepn- 
MeHTanHe npoBepe OBor 3aKOHa. J\ axne, y CMTyarjnjaMa 
xafla ce Mory MepMTM Maca m y6p3ame Hexor Tena, Kao 
m cnna xoja flenyje Ha mera, nnTame je fla an ce flo6nja 
je^HaKocT xojy npeflBnl)a flpyrn tbyTHOB 3axoH. Anpn- 
na 2007. ohjaBTbeHM cy pe3ynTaTM jeflHor TaKBor excne- 


pMMeHTa, y xoMe je flpyrn tbyTHOB 3axoH npoBepeH ca 
TanHomhy ofl ± 5 x 10“ 14 m/s 2 . ExcnepMMeHT je MBBe^eH 
Ha yHMBep3MTeTy y BamMHrTOHy y C Afl, a ynoTpehrbeHa 
je BeoMa ocemnBa Top3MOHa Bara 1 . U,eHTpa7iHM ^eo 
MHCTpyMeHTa je TaHxa mMnxa, ohemeHa y ijeHTpy 3a 
.□.yranxy TaHxy hmt. Hor ^ejcTBOM cnne xoja ce Mepn, 
mMnxa 3apOTMpa 3a h exn yrao, m m3 BenMHMHe Tor yrna 
m flMMeHSMja MHCTpyMeHTa Monce ce M3panyHaTM Bpefl- 
hoct cnne. OBa HOBa npoBepa hbyTHOBor flpyror 3axo- 
Ha MMa, nopefl MHTepeca 3a 4>yHflaMHeTanHy 4>M3Mxy m 
flBe acTpoHOMcxe npMMeHe. 

• AHanM3a poTai^MOHMx xpMBMx ranaxcMja 
noKa3yje fla nocTojM m T3B. TaMHa MaTepMja, mhm fla 
pOTai^Mjy ranaxcMja perynMme Hexa HOBa 4 ) °P Ma 
flpyror hbyTHOBor 3aKOHa. nomTO je OBaj 3axoH cafla 
nahopaTopMjcKM npoBepeH TanHMje Hero Mxafla, cy- 
ncaBa ce MoryhHOCT 3a yBo^eme Hexor HOBor ohnMxa 
Be3e CMne, Mace m y6p3ama. 

• AHanM3a KpeTama xocMMnxor 6pofla nMOHMp 
11 noKa3yje fla y meroBOM xpeTamy nocTojM m Hexo 
Mano y6p3ame xoje ce He Monce ohjacHMTM no3Ha- 
tmm 4>m3mhkmm y3poi^MMa. 3a flarbe aHann3e BeoMa 
je BancHO mTO je flpyrn IByTHOB 3axoH npoBepeH ca 
OBaxo bmcokom TaHHomhy. 

Mucnja Gravity Probe B 

MMcwjy Gravity Probe B pa3BMnM cy HACA m C'i eHc|)op^ 
YHMBep3MTeT, y i^MTby eKcnepMMeHTanHor npoBepaBama 
flBa pe3ynTaTa OnmTe Teopnje penaTMBHOCTM. Mncnja 
je naHCMpaHa 20. anpnna 2004. m npMKynrbana je no- 
flaTxe y ophMTM oko 3eM7be 17 Mecei^M. Ofl Tafla Texy 
aHanM3e noflaTaxa. Y eKcnepMMeHTy cy ynoTpehrbeHa 4 
npei^M3Ha ncMpocxona Kaxo 6m ce M3MepMna flBa ecj)eK- 
Ta xoje npeflBM^a OnniTa TeopMja penaTMBHOCTM. JeflaH 
je Taxo3BaHM reofleTCKM e^exaT - noxanHO yBMjame 
npocTop BpeMeHa y 6hm3mhm 3eM7be, flo Kora flOBOflM 
meHO rpaBMTarjMOHO norbe. flpyrM e^exaT hocm Ha3MB 
„3aHomeH>e xoopflMHaTHMx cMCTeMa” m onMcyje m3hoc 
3a KojM poTai^Mja 3eMn>e noBnanM 3a co6om noKanHM 
npocTop BpeMe. 

Y Toxy MMCMje Gravity Probe B M3MepeHa je 
nperjecMja ncMpocxona Ha OBoj xocMMnxoj coHflM xoja 
ce KpeTana no op6nTM oko 3eM7be. flo6MjeH je roflnimtn 
m3hoc Ofl 6.6 nyHHMx cexyHflM, ca penaTMBHOM rpemxoM 
ofl CBera 1%. Kafl 6yfle ypa^eHa fleTarbHnja aHanM3a, 
oneKyje ce fla he TanHOCT flohnjeHor pe3ynTaTa m3hocm- 
tm nax oko 0.01%. KoMnneTHnjn noflarjn flocTynHM cy 
Ha MHTepHeT aflpecn http://einstein.stanford.edu 

1 Top3MOHa Bara je MHCTpyMeHT HanpaBTbeH jom y 18 
Bexy, a xopMCTM ce 3a Mepeme cna6nx cnna. 
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Jloro npojeKTa Gravity Probe B 


riopeKiio kocmmhkmx 3paKa 
HajBi/iuii/ix eHeprnja 

Kocmmhxm 3parjn cy HaenexTpncaHe uecTMije 
pa-3/iMHMTMx eHeprnja n nopex/ia, xoje HaM fto/iase 
M3 pa3/iMHMTMX npaBarja. OTKpMBeHM cy noneTKOM 
XX Bexa y TieTOBMMa 6a/iOHa y aTMoc^epM 3eM jbe. 
Maxo cy flaBHO OTXpMBeHM, h>mxobo nopex/io Hnje 
cacBMM jacHO. IIoroTOBy HMje jacHO nopex/io xoc- 
mmhxmx 3paxa HajBMHiMx eHeprnja. Kocmmhxm 3parjn 
MaH>MX eHeprMja no,n,7io>XHM cy yTnijajy pa3/iMHMTMX 
MarHeTHMX no;i>a xoja nocToje y xocMocy. Yc/ie# to- 
ra, ohm cxpehy ca CBor npBo6MTHor npaBija xpeTaita 


Me^yTMM, necTMLje HajBMHiMx eHeprMja He ocehajy 
flejcTBO Me^yra/iaxTMHXMx m Md)y3Be3,n,aHnx MaHeTHMx 
no;i>a, Taxo a npaBijn M3 xojnx HaM CTM>xy o^roBapajy 
npaBLjMMa xa o6jexTMMa xojn mx eMMTyjy. 

HajxoMn/iexcHMjM MHCTpyMeHT 3a MCTpa>xnBaH>a 
xocmmhxmx 3paxa xojn je Mxa^a HanpaBTBeH je Once- 
-pBaTopnja Iljep 0>xe ( Pierre Auger ) xoja ce Ha/ia- 
3M y ApreHTMHM. TpeHyTHO ce rpa,n,M m M^eHTMHHa 
MHCTMTyi^Mja y CAfl ( http://www.auger.org/ ). MHCTpy- 
MeHTM OBe oncepBaTOpMje perncTpyjy npaBarj o/iacxa, 
eHepmjy m MHore flpyre napaMeTpe xocmmhxmx 3paxa. 
AHa/iM3a pacnofle/ie no He6ecxoj cijiepM npaBarja M3 
xojnx flo/iase xocmmhxm 3parjn HajBMHiMx eHeprMja no- 
xa3a/ia je ^a ohm a o/ia3e M3 npaBarja y xojMMa bm^mmo 
B e/iMxe axTMBHe ra/iaxcnje. Y rjeHTpnMa obmx ra/iaxcnja 
cy, xaxo ce flaHac CMaTpa, BeoMa MacMBHe rjpiie pyne, 
na ce Mo>xe cMaTpaTM h a je MexaHM3aM y6p3aBan>a Hae- 
TiexTpMcaHMx necTMi^a ,0,0 Be/iMXMx Bpe,n,HOCTM eHeprMja 
xoje MepM 0>xe oncepBaTopMja Be3aH 3a jaxa rpaBMTa- 
i^MOHa no;i>a y oxotimhm obmx i^pHMX pyna. 

Ha cajTy 0>xe oncepBaTOpMje npMxpMBeH je je^aH 
MHTepecaHTaH ^eTa Jb. Ty oncepBaTopMjy xopMCTM Be- 
TiMxa rpyna MHCTMTyTa M3 BMtue 3eMa;ta, xojM HMHe 
T3B. 0>xe xo/iahopaijnjy. Cbm cy ce car/iacM/m na 1% 
no,n,aTaxa xoje MHCTpyMeHTM npMxyne 6yn,e flocTymio 
jaBHOCTM. no,n,ai^M ce Mory xopmctmtm noTnyHO ctio- 
6o ( o,ho, y3 HaBo^eite M3Bopa. MHTepHeT aflpeca Ha xojoj 
ce Ha/ia3e je http://augerswl.physics.utah.edu/ED/ 

Jli/rrepaTypa: 

• http://www.aip.org/pnu/ 



Hebecxa cc|)epa y ra/iaKTi/mKi/iM Koopfli/maTaivia (Aitoff npojeKiji/ija) noxa 3 yje npaeije 27 HajcHa>KHi/iji/ix kocmi/ihki/ix 
3 paxa (xpy>Ki/i 1 ii/i) fleTexTOBaHi/ix Ha 0 >xe oncepBaTopi/iji/i. LIpeeHe 3 Be 3 fli/ii 4 e cy no/ioxtaji/i 497 AGN yHyTap 75 Mpc. 


KOMEHTAP 


BacnoHa 









fopaH flaBi/iMi/ili 



SOHO 


SOHO 3a nocMaTpaita CyHija xopncTM 12 MHCTpyMeHaTa 
nnja je Msrpa^ita nnofl capaflite 12 MCTpa>xnBaHxnx TMMOBa xojn 
cy oxynnnn 29 MHCTMTyTa M3 15 3eMa;ta. fleBeT TMMOBa npeflBOfle 
eBponcKM HayHHMi^M flox cy npeocrana Tpn no# pyxoBOflCTBOM 
aMepnnxnx MCTpa^cMBa^a. MHCTpyMeHTn xojn cy noMepnnn rpa- 
HMi^e y MCTpa>KMBaH>y CyHija cy: 

• Coronal Diagnostic Spectrometer (CDS) - fleTexTyje eMncnoHe 
nnimje joHa m aTOMa y CyHneBoj xopOHM m npena3Hoj o6nacTM 
Ha TeMnepaTypaMa 0,0, 10 000 flo npexo 1 000 000°C 

• Charge , Element , and Isotope Analysis System (CELIAS) - M3yna- 
Ba rycTMHy m cacTaB necTMija CyHneBor BeTpa. 

• Comprehensive Suprathermal and Energetic Particle Analyzer 
(COSTEP) - fleTeKTyje m xnacncjiMxyje BMcoKoeHepreTCKe ne- 
CTMi^e xoje HaM flo;ia3e ca CyHija nan M3 Me^ynnaHeTapHor/ 
Me^ysBes^aHor npocTOpa. OBaj MHCTpyMeHT ce y nocMaTpa- 
BMMa flonyityje ca ERNE. 

• Extreme ultraviolet Imaging Telescope (EIT) - oMoryhaBa chm- 
Man>e i^enor flncxa CyHija Ha neTMpM TanacHe fly)XMHe y flanexoj 
ynTpaTByOnnacToj o6nacTM. 

• Energetic and Relativistic Nuclei and Electron experiment (ERNE) 

- M3ynaBa BMcoKoeHepreTCKe necTMije ca CyHija, MHCTpyMeHT 
ce KopMCTM y napy ca COSTER 

• Global Oscillations at Low Frequencies (GOLF) - M3ynaBa 
yHyTpaiHH>y CTpyxTypy CyHija Mepehn ocLjnnaijnje y c|)oto- 
ccjrepn fly>x i^enor flncxa CyHija. 

• Large Angle and Spectrometric Coronograph (LASCO) - no- 
CMaTpa cnonjHy aTMoccjrepy CyHija (xopOHa) , 0,0 yu,a;i>eHOCTM 
0 , 0 , 21 mmtimoh KMnoMeTapa. LASCO je Taxol)e KopMCTM m 3 a 
nocMaTpaH>e KOMeTa. 

• Michelson Doppler Imager/Solar Oscillations Investigation (MDH 
SOI) - 6ene)xn BepTnxaima xpeTaita y cj)OTOc(j)epn Ha mmtimoh 
pa3TiMHMTMx Tanaxa CBaxnx 60 cexyHfln. Taxol)e, OBaj MHCTpy¬ 
MeHT ce xopMCTM m 3 a Mepeite noHrnTyflnHanHe xoMnoHeHTe 
CyHHeBor MameTaHor noita. 

• Solar Ultraviolet Measurements of Emitted Radiation (SUMER) 

- fleTaitHa cnexTpocxonMja nna3Me (TeMnepaTypa, rycTMHa m 
.□.MHaMMxa) y xpoMoajrepn m yHyTamitoj xopOHM Ha TeMnepa¬ 
TypaMa ofl 10 000 flo 2 000 000°C. 

• Solar Wind Anisotropies (SWAN) - jeflniin MHCTpyMeHT xojn 
HMje ycMepeH xa CyHijy, Beh ncTpa>xyje HannH npocTMpaita m 
MHTepaxi^nje CyHneBor BeTpa. 

• UltraViolet Coronograph Spectrometer (UVCS) - nocMaTpaita 
xopOHe y ynTpaiByOnnacTOM fleny cnexTpa Ha yflaiteHOCTMMa 
0 , 0 ,1,3 flo 12 nonynpenMHxa CyHija. 

• Variability of Solar Irradiance and Gravity Oscillations (VIRGO) 

- Mepeite T3B. CyHneBe xoHCTaHTe CBaxor flaHa toxom Tpajaita 
MMCMje. 
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YflK- 524.74 


flp Ci/meaHa Hi/ikojii/i1i 

AcTpoHOMCKa oncepBaTopMja, 
Eeorpaft 


CnoHOBCKe cyp/ie mum 
CT y6oBM nocTaH>a 


CBaKaKo jeftHa oft HajcneKTaKynapHMjMx cnMKa 
KocMoca Koje je Xa6noB CBeMMpcKM TenecKon (XCT) 
chmmmo je 4 )OTOr P a 4 )M j a OpnoBe MarnMHe, OftH. 
MecnjeoBor o6jeKTa 6poj 16 ( Hester et al. 1996). Omica 
TaMHor MoneKyncKor o6naKa Kojn „HarpM3a” mhtch- 
3mbho 3paneH>e oOnnncifcer jaTa 3Be3ft,a cneKTpanHe Kna- 
ce O, NGC 6611, ca MCKp3aHMM cnon>amH>MM 060,0,0 m, 
Mcnpecei^aHMM M3ft,y>KeHnM cnonceHMM CTpyKTypaMa, 
He npMKa3yje, Me^yTMM, jeftMHCTBeHM o6jeKaT. BpojHM 
cy npMMepM obmx T3B. cnonoecKux cypnu nnn cmy6oea 
nocmawa , MMeHMMa necTO M3a6paHMM no ckhohoctm- 
Ma ayTopa. 
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C/ii/ma 1. 

CnMKa 1. ftaje H a CHMMaK, BenMHMHe 4.8'x5.7' cnonoecKe 
cypne T3B. Kpan>Mije y oxpeTy (eHr. Dancing Queen) y 
6nM3MHM 3Be3ft,aHor jaTa NGC 7822 ( Gahm et al. 2006). 
JeftHO oft npBMx fteTa^HMjMx onncMBaiba o6jeKaTa 
nonyT OpnoBe MarnMHe nnn Kpan>Mije y OKpeTy, Ha- 
na3MMo jom KOft MMHKOBCKor (Minkowski 1949) Kojn 
je 48 -mhhhmm TeneaconoM IlanoMap oncepBaTOpMje 
4>OTorpa4>Mcao o6nacT OTBOpeHor 3Be3ft,aHor jaTa NGC 
2244 OKpynceHor pacnpocTpTOM ftM(j)y3HOM MarnMHOM 
nnje ftenoBe no3HajeMo Kao NGC 2237, NGC 2238 n 
NGC 2246. IloKa3ano ce fta MarnMHa MMa eMncno- 
hm cneKTap, ca jacHMM nnHnjaMa BOftOHMKa, H a Kao m 


HMHMjaMa j0HM30BaHMX aTOMa (O III), (O II) M (H II). 
MarnMHa je OKpynceHa oftH. ypoH>eHa y TaMHM, Henpo- 
3MpHM MaTepnjan. IIoKa3ahe ce fta cy cnoHOBCKe cypne 
yo 6 nnajeHa nojaBa Ha KOHTaKT-noBprtiMHaMa M3Mel)y 
o 6 nacTM Bpno Bpyher aTOMCKor raca, ca TeMnepaTypa- 
Ma pefta 10 000 K, n o 6 nacTM xnaftHor MoneKyncKor m 
aTOMCKor raca, ca TeMnepaTypaMa pefta 10 K. Hajnemhe 
mx Hana3MMO y HenocpeftHOM OKpyncen>y MnaftMx 3Be3- 
ftaHMx jaTa, ca npeTencHO 3Be3ft,aMa paHMx cneKTpanHMx 
Knaca O m B, a nnja je CTapocT pefta 10 6 roftMHa. Ilpena 3 
M3Me^y npeTencHO HeyTpanHor m MoneKyncKor raca m 
jOHM30BaHOr aTOMCKOr BOftOHMKa HMKafta HMje oniTap 
m „hmct” Beh nocTeneH m cnojeBMT. Ha npMMepy Ml 6 , 
y3 npeTnocTaBKy fta je MarnMHa yft,an>eHa 1.9 kpc, Monce 
ce jacHO BMfteTM CTeneHacTa npocTopHa pacnoftena 06 - 
nacTM H, SII n OIII 3 paneH>a, nnjn cy cnojeBM ft,e 6 n>MHe 
oko 200 AJ. 

Ki/meMaTi/iKa cypnu 

HeKonMKO MannpaH>a o6nacTM cypnn y hm)kmm 
pOTai^MOHMM npena3MMa MoneKyna 12 CO, 13 CO mnm 
C ls O, noKa3ano je fta cneKTpanHe nnHnje MoneKyncKor 
raca yrnaBHOM MMajy IaycoB o6nMK, ann m fta nocTojn 
npMMeTaH T3B. rpaftnjeHT 6p3MHe, OftH. 6p3MHe ijeH- 
TpoMfta HMcy KOHCTaHTHe hm ftync oce cypne hm no- 
npeKo oce. flocaftamita nocMaTpaH>a Hajnemhe MMajy 
npocTOpHy pe3onytjnjy oft O.lpc fto 0.4pc, y 3aBMCHO- 
ctm oft MHCTpyMeHTa KojM je KopMHiheH, 4>peKBem^Mje 
nocMaTpaHMx npena3a m yft,an>eHOCTM cry6oBa. Benn- 
HMHe caMMx cypnM BapMpajy m y oncery cy oft l-10pc, 
ftOK cy ft,e6n>MHe 3a peft BennnnHe Man>e oft 0.1-lpc. 
rpaftMjeHTM 6p3MHa yoneHM cy TaKo y neTMpn M3a6pa- 
Ha o6jeKTa ( Gahm et al. 2006), coohobckmm cypnaMa 
Kpan>nija y OKpeTy y NGC 7822 (cnMKa 2. npMKa3yje 
rpMft ypa^eHMx Mana, Kao m BennnnHy rnaBHor CHona 
TenecKona KopMHiheHor 3a nocMaTpan>e CO (1-0) po- 
Tai^MOHor npena3a), 3aTMM Ocnija y IC 1805, EeTMeH y 
DWB 44 m OpamjycKM Kn>yn y Po3eTa MarnMHM, anM m 
y OpnoBoj MarnMHM m BpaTy no3HaTe MarnMHe KoibCKa 
rnaBa. 

YoneHM rpaftMjeHTM 6p3MHa HopManHO Ha oce 
CTy6oBa, 03HaneHMx ftoroBOpHO Kao V(x), a y hckmm 
cnynajeBMMa m ftync caMMx oca, V(z), pefta cy V(x) ~ 
1-lOkm/spc 1 m V(z) ~ 10-20km/spc l . Ca cnMKe 2. je 
BMftTtMBO fta je y MHTepnpeTatjnjn nocMaTpaita 6mt- 
ho y3eTM y pa3MaTpan>e m cj)aKTOp nonyH>eHOCTn 
3paneH>eM CHona rnaBHor nncTa TenecKona. nopel)eH>eM 
6p3MHa cypnn OftH. cry6oBa ca 6p3MHaMa MoneKyncKor 
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C/ii/iKa 2. 

o6/iaKa M3 kojmx „M3BMpy” noKa3a/io je fla ce CTy6oBM 
yflazbaBajy 0,0, ijeHTapa HII pernoHa o^h. 0,0, o6/iacTn 
BBesflaHMx jaTa nnje je 3paneH>e 3Be3js,a Tj. KOM6nHOBa- 
hm SBesflaHM BeTap m o^roBopaH 3a o6pa30BaH>e Mexy- 
pa Toiuior, joHM30BaHor raca. 

rpa^MjeHTe 6p3MHa Mo^e/mpa/in cy m Gahn et 
al. (2006) m Pound et al. (2007) no7ia3ehM o# noTny- 
ho flpyrannjnx Modena. Y npBOM c/iynajy cry6oBn cy 
nocMaTpaHM Kao rac KOHCTaHTe rycTMHe, KOHCTaHT- 
He TeMnepaType eKcrjnTaijnje CO o^h. KMHeTMHKe 
TeMnepaType raca, o^pe^eHe onTMHKe fleOzbMHe y 06- 
TiMKy 3aceneHe Kyne Koja pOTMpa Kao HBpCTO Te/io. 
Ako je 3paneH>e CO oiitmhkm Henpo3MpHO, y npBoj 
anpoKCHMarjnjn CBe ctiohobckc cyp/ie pOTMpajy Kao 
KpyTO Te/io. floflaTHO, nocTojM m ncTe3aH>e fly^c oce. 
M3panyHaTa 6p3MHa pOTarjnje cry6oBa m3hocm ofl 
~ 0.1-0.7 km/sO. lpc 1 , a nepHOfl pOTarjnje o# 0.8 flo ~ 
7xl0 6 roflMHa, hito je ynope^HBO ca CTapomhy caMMx 
SBesflaHMx jaTa. 


Oi/i3i/i hk i/i napaivieTpi/i 


Y3MMajyhM fla ce Mo/ieKy/icKn rac y „cyp;iaMa” Ha- 
7ia3M y CTaH>y TioKa/me TepMo^MHaMMHKe paBHOTe^ce, Te 
fla je 3paneH>e CO ohtmhkm Henpo3MpHO, M3 TeMnepa¬ 
Type cjaja TiHHnje Moryhe je M3BecTM hckotimko Ba^CHMx 
4>m3mhkmx napaMeTapa. Y caMMM cry6oBHMa kmhctmh- 
Ka TeMnepaTypa raca je oko 30-40K, nnHnjcKe rycTMHe 
MO/ieKy/ia BOflOHMKa cy y oncery ofl lxlO 21 cm 2 , 0,0 ~ 
5xl0 23 cm 2 , ca cpeflmoM Bpe^Hornhy oko 2x10 22 cm 2 . 
FycTMHa MO/ieKy/iCKor raca je y oncery ~ 3xl0 4 -2xl0 5 
cm 3 , hito o^roBapa Bpe^HOCTMMa eKCTMHKijnje A b = 
1-60 Mar. 3a caM Mo/ieKy/icKn o6/iaK M3 Kora „ cyp/ie” M3- 
Bnpy OBe Be/iMHMHe MMajy 6mtho flpyrannje Bpe^HOCTn 
- TeMnepaTypa raca je Hn^ca, ~ 10K, TiMHnjcKe rycTMHe 
MO/ieKy/ia BOflOHMKa Kao n caMa rycTMHa MO/ieKy/iCKor 


raca cy 3a pe# Be/iHHMHe hm^cm 0 , 0 , oflroBapajyhnx y 
cyp/iaMa. OnTMHKa eKCTMHKtjnja je , 0,0 3 Mar. YKynHa 
Maca CO raca y cyp/iaMa je y Bp/io mnpoKOM oncery, 0 , 0 , 
caMO ~ 2M @ KOfl OpamjycKor KZbyna y DWB 44, na , 0,0 
naK 300M @ y je^HOM 0 , 0 , CTy6oBa M16. 

Ako nomeflaMo HaBe^eHe Bpe^HOCTn 6p3MHa 
pOTai^nje, n nojeflHOCTaBTbeHO pa3MaTpaMo cry6oBe 
Kao xoMoreHe rjn/inHflpe Kojn pOTMpajy nonyT KpyTor 
Te/ia oko oce, floOnheMo a a je yraoHn MOMeHaT „ctio- 
hobckmx cyp/in” y oncery I ~ 3xl0 48 -2xl0 5 ° kgm 2 s 1 . 
3aHMM7bMBO je ynope^HTM OBe Bpe^HOCTn ca yraoHMM 
MOMeHTOM SBea^e Ha r/iaBHOM HM3y, Mace 10M @ Koja 
pOTMpa 6p3MHOM ofl 200 km/s m Kojn m3hocm ~ 10 45 
kgm 2 s 1 - Behn je 3a Bnme 0 , 0 , neT pe^OBa Be/mnnHa! 

TnnnnHa 7iyMMH03H0CT rjeHTpa/iHnx SBes^aHnx 
jaTa je l-5xl0 6 L @ , a TeMnepaTypa m rycTMHa e/ieKTpoHa 
y joHM30BaHOM raca BBesflaHor BeTpa oko T ~ 6000 - 
6500K n n ~ 10 - 50 cm 3 . Bp3MHa eKcnaH3nje HacTa/ior 
4>pOHTa oflH. cnozbaiiiH>e zbyace Mexypa Hnje Be/iMKa, 
pe^a je 10 km/s. CaMe ctiohobckc cypne ce Hana3e y 
CTamy paBHOTe^ce npnTncaKa. CnoiBamH>n npnTncaK 
joHM30BaHor raca je P=2m p n.c 2 , me je m p Maca npo- 
TOHa, c. TepMa/ma 6p3HHa 3ByKa (Mo^ce ce nporjeHHTn 
M3 Hnp. SII TiMHnja m thhhhho MMa Bpe^HOCTn oko 20 
km/s) a n. 3anpeMMHCKa rycTMHa joHM30BaHor raca (~ 
10 3 cm 3 ) Kojn MMa Bpe^HOCTn 0 , 0 , oko P./k = 9xl0 7 cm 3 
K. yHyTpaiHH>n npnTncaK HeyTpaimor MoneKyncKor 
raca TnnnnHO MMa Bpe^HOCTn 0 , 0 , oko P n /k ~ 7xl0 7 cm 3 
K. IIIto ce Tnne npnTMCKa 3paneH>a, panyH noKa3yje fla 
je no pe^y Be/mnnHe ynope^MB ca BpeflHOCTMMa racHor 
npnTMCKa. CaM no ce6n, npnTncaK 3paHen>a je flOBOTbHO 
CHa^caH ^a y6p3a „maBe” cyp/in o^h. 4>opMnpa nocMa- 
TpaHn rpa^njeHT 6p3MHe Ha flaToj yflazbeHOCTn n y ne- 
pnofly ofl HacTaHKa caMnx SBea^a y jaTy. 

Teopuje HacraHKa v\ MameTHa no/ba 

npBM TeOpnjCKH MO^e/IM HaCTa/IM Cpe^MHOM 
1950-mx, nopeK/io m CTpyKTypy ctiohobckmx cyp/in 
o6jaiiiH>aBa7iH cy Pej/in-Tej/iop HecTaOn/iHornhy Ha 
flOflnpHHM noBpmnHaMa MO/ieKy/iCKnx o6/iaKa r^e je 
tokh o^h. rymhn, y obom c/iynajy MO/ieKy/iCKn rac „Ha- 
Tierao” Ha TiaKmn, o^h. pe^M c/ioj raca, y HameM c/iynajy 
aTOMCKor raca npn neMy ^o/iasn flo 4)opMnpaH>a „ktim- 
HOBa” Te^cer raca y flo^MpHOM c/iojy TiaKmer raca. Obh 
Mo^e/in cy KacHnje Ha^orpa^eHn Ha Bnme HannHa, 
Hnp. yKTbynHBarbeM CHa^CHnx SBes^aHnx BeTpOBa. Bam 
Ha npnMepy OpnoBe Mar/iMHe noKa3aHO je fla Pej/in- 
Tej/iopOBa HecTaOn/mocT He Mo^ce fla Oy^e o^roBopHa 
3a HacTaHaK ctiohobckmx cyp/in. OcHOBHa je^HannHa 
KpeTama PT-K/iMHOBa noKa3yje fla 6yn,yhn ^a cy ktim- 
hobm y ochobm y CTamy c/ioOoflHor na^a, 6p3MHa 
K/iMHa, Y(x), Tpe6a fla pacTe ca KBaflpaTHMM KopeHOM 
yflazbeHOCTn, x, ofl KopeHa/rnaBe K/iMHa, o^h. 


V (x) -V Q = [g(x-x-0)] 1/2 , 


r^e je g y6p3ame K/iMHa m V 0 = Y(x 0 ) T3B. 6p3MHa ktim- 
Ha y KopeHy K/iMHa o^h. 6p3MHa Mo/ieKy/icKor oO/iaxa y 


C/IOHOBCKE CYP/IE MJ1M CTYEOBM flOCTAI-bA 
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oflHocy Ha Hac (local standard of rest). M 3 CO Mana M16 
ypa^eHe y CO (1-0) pOTaqnoHOM npena3y ca npocrop- 
hom pe30/iyijMjoM Ha yn,aTBeHocra M16 ofl oko 0.1 pc, 
MSBe^eHa je 3aBMCHocT MepeHe npojeKTOBaHe 6p3MHe 
(V-V 0 )xsin(i) 0 , 0 , npojeKTOBaHe yn,aTBeHocra 0 , 0 , KopeHa 
„K7iMHa” (x-x Q )xcos(i) 3a CBa Tpn CTy6a. CaMO y cnynajy 
je^Hor CTy6a m 3 a MHxnnHaijnjy i=10° PT-6p3MHa ce 
MaprMHa/iHo cnance ca 3aKOHOM M(x) ~ sqrt(x). Kaxo 
je Ma/io BepOBaTHo ^a je caMo je^aH CTy6 HacTao Kao 
noc/ieflMija PT HecrahnnHocra, , 0 , 0 k ocra/ia ^Ba HMcy, 
nocMaTpanxa npecyo,a Teopnjn HacTaHKa ctiohobckmx 
cyp/iM Kao noc/ie^Mqa PT HecrahnnHocra HenoBOTBHa 

j e - 

OBaj npBM Mo^e/i Ha^orpa^eH je n ^ennMHHHO 
M3MeH>eH KacHMjMM yxTBynnBaiBeM yraqaja 3Be3^a- 
hmx BeTpOBa (Hnp. Pound 1998). Cne,o,ehn y HM3y cy 
MOfle/in Kojn no/ia3e 0 , 0 , Beh nocTojehe HexoMoreHO- 
ctm Monexyncxor o6naxa nnje noxanHe KOH,n,eH3aijnje 
3aycTaB^bajy Hanpe^OBaH>e joHM3aijnoHor (jrpoHTa m 
CTB apajy je3rpa xoMeraor o6nnxa o^h. ctiohobckmx 
cyp/iM (Reipurth 1983). 

OeHOMeHOTioniKM cnnnaH je m Mo,o,e7i Pikel'ner 
(1973) Kojn HacTaHax cryhoBa joHM30BaHor raca 
o6janiH>aBa npocrapaiBeM TBycxn y okotihom x/ia^HOM 
MO/ieKy/iCKOM racy 3pHacTe CTpyKType. 3rpymH>eHa 
je3rpa he y6p3aBaTM cnopnje, n (jropMnpahe ce flyran- 
Ke KOHnacTe CTpyKType ynpaBTBeHe xa qeHTpy TBycxe. 
Bapnjaqnje Ha TeMy cy n Mo^e/m xojn nocMaTpajy 
MHTepaxqMjy M3Mel)y (jrpOHTa joHM30BaHor raca 
m y^apHor (jrpoHTa Ta/iaca excnaH3Mje raca, xao m 
KOM hMHaqnje yraqaja (j)OTojoHM3aijnje n 3Be3^aHMx 
BeTpOBa Ha MO/iexy/icxM o6nax mtim ^M(J)y3HM rac. 

Mame-ma no/ba 

Je^aH 0 ^ peTKMx Modena xojn He caMo ^a pa3MaTpa 
yraijaj MaraeTHor non>a, Beh My ^o^e^byje npecyo,Hy 
y/iory y (J)opMMpaH>y ctiohobckmx cypTiM je KapnxBMCTOB 
Mo^en (Carlqvist et al. 2003). Ako nancTBMBnje nome^a- 
mo, BehMHa CTyhoBa HMcy MOHonnrae CTpyKType, Ha- 
npoTMB, cacToje ce M3 MHoniTBa (JinnaMeHaTa pa3nnnn- 
Te rycTMHe, KojM cy necra McnpenneTaHM. Y noje^MHMM 
CTiynajeBMMa jacHO je BMflTBMBa nax m CTpyKTypa ^bo- 
CTpyKor xenMKca (cnMKa 3, OpaHijycxM XTByn). CMaTpa 
ce ^a je y nnTaiBy npnpo,o,Ha nocTie^Mqa pOTaqnje cypne 
oko flyncHe oce, ohpTaj MacMBHor Bpxa cypne, o^h. „raa- 
Be” noBTianM 3 a co6om (JinnaMeHTe xojM 3rpymH>eH>e 
noBe3yjy ca noBpiiiMHOM TBycxe y excnaH3MjM. HejacHO 
je m ^aTBe xaxo ce noneran yraoHM MOMeHaT Monexyn- 
cxor o6naxa npeHOCM Ha cypne. Moryhe je ^a je ynora 
MameTHor noTBa npecyo,Ha. IIoMeHyTM KBanMTaTMBHM 
Mo^en noflpncaH je Mo^enoM aHanornje - enacran- 
hmx MarHeTHMx Tpaxa, xao n HyMepnnxnM Mo^enoM y 
ochobhmm ijpTaMa Hana3e ^a: 

• MonexyncxM o6nax xojn ce Hana3M y 6nn3MHM HII 
ohnacTM HMje xoMoreH, hmtm npeoBnal)yjyhe 3pHacTe 
CTpyKType. BpojHa cy 3rpymH>eiBa raca y ohnMKy M3- 
^ynceHMx, xoHnacrax CTpyKTypa. 

• 3Be3^aHM BeTap OB 3Be3^a y qeHTpanHOM jaTy Bpe- 



Oii/ma 3. 


MeHOM (JiopMMpa TBycxy Tonnor m pel)er raca xoja ce 
HiMpM m y npaBijy Monexyncxor ohnaxa n o^rypyje 
rac o^h. MarHeTM30BaHe (JinnaMeHTe Monexyncxor 
raca. YxonnKO (JinnaMeHra HMcy npeBMine MacMBHM, 
ocTahe noBe3aHM ca noBpiiiMHOM excnaH^Mpajyhe 
TBycxe. 

• xaxo je MaraeTHO noTBe 3aMp3HyTO y racy, 0 , 0 , xonn- 
HMHe cnnpanHe CTpyKType Maraeranx qeBM 3aBMCM 
m o6nnx (JiopMMpaHe cypne. 

IIpoqeHy BennnnHe Maraeraor noTBa y cypna- 
Ma Moryhe je ypa^nra nona3ehn 0 , 0 , janMHe yxynHor 
MaraeTHor noTBa y ohnaxy ^a je B Q = k x n 1/2 me je n ry- 
CTMHa raca n k x = 1.6x10 13 T m 3/2 xoHCTaHTa ^oOnjeHa 
6pojHMM nocMaTpaiBMMa. 06pa30BaH>e MaraeTH30Ba- 
Hor (JinnaMeHTa cahnjaixeM noxanHMx xoH,o,eH3aijnja 
raca, 36or 3aMp3aBaH>a Maraeranx nMHMja cnna, noH- 
rMTy^anaHa xoMnoHeHTa noTBa Mopa ^a ce noBeha ca 
noBehaiBeM rycTMHe raca. Moryhe je n ^a rycTMHa raca 
BapMpa ^ync oce (JinnaMeHTa, 6e3 npoMeHe BpeflHocra 
MaraeTHor noTBa. Maraeraa eHepraja cnoHOBCKe cyp¬ 
ne ce Monce flohnra MHTerpaqnjoM rycTMHe Maraerae 
eHepraje r ync oce CTy6a m MMHMManHa xonnnnHa Mar- 
Herae eHepraje he 6mtm je^Haxa W m0 = {k x 2 Mj/{2 Wy 0 
<m>}, me je M § Maca cnoHOBCKe cypne, <m> cpe^iBa 
Maca necTMqa raca (Mopa ce ypanyHaTM m ,o,onpnHoc 
He, He caMo H). 3aMeHOM xoHCTaHTM ^oOnjaMo r a je 
W m0 [J] = 5.1 x 10 36 M @ [M @ ], o^h. 3 a TnnnnHe cnoHOB- 
cxe cypne y pacnoHy W m0 =l x 10 37 - 2 x 10 38 J. CMaTpa 
ce a a je npaBa Bpe^HOCT janMHe Maraeraor noTBa Beha 
3 a oko pe^ BenMHMHe, Te je MarHeTHa eHepraja oiohob- 
ckmx cypnn HajBepOBaranje 3a pe^ BenMHMHe Beha n 
0 ^ pOTaqnoHe m TepManHe eHepraje! Ha xpajy, naxo cy 
Maraeraa noTBa yHyTap cypnn cnonceHe Mop(J)onornje, 
Maraeran npHTncax cnoTBamiBer, ^anexo ype^eHnjer 
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C/IOHOBCKE CYPJ1E MJ1M CTYEOBM nOCTAhbA 


MaraeTHor no^a ,o,n(j)y3Hor raca jaunHe ~ pG Hehe 
yHMiiiTMTM cTy6oBe. Kaxo cy n i^eHTpM^yra/iHe cn/ie 
Ha noBpniMHM cTy6oBa pe/iaTMBHO c/ia6e, Moryhe je ^a 
c/iOHOBCKe cyp/ie oncTajy jeflHocraBHOM paBHOTe^coM 
cnoTBauimer m yHyTpauiKber racHor npMTMCKa. Ho, Bpe- 
MeHOM, eBO/iyijnja hmhm CBoje m „cj)OTo-ncnapaBaH>e” 
he noTnyHO yHMHiTMTM cryboBe nocTama. 

3Be3flaHe KoneBKe? 

Ha noBpniMHaMa ctiohobckmx cyp/in youeHO je 
Tyije T3B. „jaja” o,o,h, McnapaBajyhMx racHMx r/io6y- 
71a (EGG-s, aKpoHMM 0 , 0 , eHmecicor Evaporating Gass 
Globules ), 3HaTHO Mamnx Bep3nja cyp/in, M3pa>KeHnx 
T3B. „r/iaBa” m „penoBa” yKa3MBa/io je Ha MorytmocT 
, 0 ,a cy ynpaBO to MecTa HacTaHKa hobmx 3Be3,o,a. CaMo y 
Op/iOBoj Mar/iMHM je yxynHO OTKpMBeHO npexo 70 obmx 
racHMx moby/ia, ca npeuHmjMMa „maBa” y oncery 0 , 0 , 
300 , 0,0 uaK 2000 AJ. Y noTpa3M 3 a np0T03Be3,a,aMa jom 
je paHMx 1980 -mx OBa ob/iacT nocMaTpaHa ^eTa^HMje y 
6 /imckom IC flOMeHy, 3aTMM m Ha hchito BehnM Ta/iac- 
hmm ^y^cMHaMa, Te m y MM/iMMeTapCKOM noflpyHjy, ann 
, 0,0 CKopa npocTopHa pe3onyijnja Hnje oMoryhaBa/ia 
CTaTMCTMHKM 3HauajaHO pa3MaTpan>e. npBa, BeoMa 
ocemMBa nocMaTpama Ha 1-2.5 MMKpoHa, npocTopHe 
pe307iyipije o^ CBera 0.35" (Ha y^a^eHOCTM M16 eKBn- 
Ba/ieHTHOM 0.003pc) ypa^eHa Ha BeoMa bctimkom Te/ie- 
cijony (VLT, o^ eHr. Very Large Telescope) EBponcxe 
Jy^cHe oncepBaTopMje (McCaughrean & Andersen 2008) 


noKa3a/ia cy ^a BehnHa „jaja” Hnje HMKaKaB 3aMeTax 
hobmx 3Be3^a, Ma,o,a oko 15% noKa3yje MHflMKaijnje 
o npoijecy Hacrajama hobmx 3Be3^a Mane Mace, Kao 
m 6paoH naTy/Baxa. Ha Bpxy ^Ba o^ TpM CTy6a M16 
yoneHe cy m M/ia^e, BeoMa MacMBHe 3Be3^e. He Tpe6a 
ryhMTM M3 BM^a uMKbeHMijy ^a je noMeHyTM nporjeHaT 
„n7io^HMx jaja” ^oh>m timmmt, CBaxaKO nocTojM jom 
np0T03Be3^a m y obom TpeHyTKy caxpMBeHMx M3a Be- 
71a (IC) Henpo3MpHor raca. Taxo^e, He 6 m Tpebano hm 
A a noTnyHO 3a6opaBMMO ijeny c/inxy - y obom c/iynajy 
oO/iM^cme 3Be3^aHO jaTo NGC 6611, y3pox HacTaHKa 
caMMx cyp/iM, Koje je y npoTeKTinx hckotimko mmtimo- 
Ha ro,o,MHa Beh o6pa30Ba/io xM^a^e 3Be3^a. fla tim je 
4)opMMpame hobmx 3Be3^a Ha noBpmMHaMa cyp/in ca- 
mo 3aBpmeTax flaBHO 3anoueTor pajama 3Be3^a y OBoj 
o6/iacTM, noxa3ahe BpeMe. 


^Elephant trunk" or „Pillars of 
Creation" - Silvana Nikolic 

The present paper describes modern approach to the 
problem of origin, dinamics and phisical properties of 
very common structure in galaxy nicknamed „Elephnat 
trunk”. The paper is based to some extend on the autors 
reaserch results. 



lycn/i, Henpo 3 i/ipm/i oG/iaiji/i npauji/me y o6jiacn/i HacrajaH>a 3Be3fla IC 2944 
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fopaH flaBi/iMi/ili 



KpaTep - Je3epo 


AHa/iM30M no^aTaKa ca TieTe/mije Mars Reconnaissance 
Orbiter y oKBMpy ^Be o^BojeHe HaynHe CTyzjMje, MCTpa>KMBaHM 
cy folium a o HeflBOCMMc/ieHMx 3aK;tyHaKa o nocTojaity Bo^e Ha 
noBpniMHM Mapca y flaBHoj npom/iocTM. 

Y jy/icKOM MBflaHjy naconnca Nature o6jaB7teH je pa# ncrpa- 
>KMBaHKor TMMa ca yHMBep3MTeTa IJoh Xohkmhc (Johns Hopkins 
University Applied Physics Laboratory in Laurel Md.) y KOMe je 
noKa3aHO js ,a cy orpoMHe noBpmMHe npeKpMBeHe MMHepa/iMMa 
r/iMHe, Koja ce MO>xe cjiopMMpaTM je^MHO y npncycTBy BO^e. IIo- 
MeHyTM MMHepa/iM T3B. 4>M7iocM7iMKaTM, yKa3yjy ,o,a je Ha noBp- 
himhm Mapca npe 4,6 flo 3,8 MM/injap^M ro^MHa 6 mtio Bo^e Koja 
je Meita/ia Tex cjiopMMpaHy noBpmMHCKy Kopy. OBaj nepMOfl y 
MCTOpMjn Mapca o^roBapa pa3 ( a,o6n J y y KOMe cy H/iaHOBM CyHne- 
Bor cMCTeMa npo7ia3M7iM Kpo3 4>a3y MHTeH3MBHor 6oM6ap,o 1 OBaH>a 
noBpmMHe ofl CTpaHe acTepon^a m KOMeTa. IIpoHa^eHM MMHepa- 
TiM, TaKo^e yxa3yjy m Ha HanMH Ha Kojn je Bo^a MHTeparoBana ca 
noBpHiMHCKMM CTeHaMa. Ha BehnHM MecTa Bo^a je noBpeMeHO 
AOTia3M7ia y KOHTaKT ca CTeHaMa, aok je Ha hckmm noKai^njaMa 
BO^a 6M/ia CTa/mo npHcyraa m y 3HanajHoj MepM yTMija/ia Ha 
4)opMMpaH>e noBpmMHCKor MaTepMja/ia. 3Hanaj OBor OTKpnha je m 
y TOMe hito je ca/ja Moryhe a ce npn n/iaHMpaity OyzjyhMx MMcnja 
Ha Mapc M3a6epy 3a MCTpa>KMBaH>e MecTa Koja 6 m HaM Mor/ia flaTM 
o^roBOp Ha nMTaite fla tim je Ha Mapcy y hckom TpeHyTKy 6 mtio 
yc/iOBa 3a pa3Boj Hexor oO/iMxa >KMBOTa m h>mxobo eBeHTya/iHO 
npoHa/ia>KeH>e (cJiocmtihm ocraijM, OnoxeMMjcKM MapKepM...). 

Y flpyroM pa^y, o6jaB7teHOM y jyHCKOM naflaity naconM- 
ca Nature Geosciences , TBp^M ce fla je Bo^a Ha Mapcy nocToja/ia 
xMTtaflaMa na nax m MM/moHMMa ro^MHa HaxoH hito cy cjiopMM- 
paHM MMHepa/iM r/iMHe. AHa/iM30M Hac/iara MMHepa/ia r/iMHe y 
KpaTepy Je3epo flornno ce flo 3aK7tyHKa fla je y nponuiocTM OBaj 
KpaTep, npenHMKa 40 km, Hexa^a ycTBapM 6mo je3epo m ^a cy ce 
y H>era y/iMBa/iM penHM tokobm. KoM6MHyjyhn noflaTxe ca He- 
KOTiMxo pa3/iMHMTMx MHCTpyMeHaTa MCTpa^KMBaHM cy ycne/iM 
fla MfleHTM^Mxyjy TpM Haj3acTyn;teHMje BpCTe MMHepa/ia m to 
cy: a7iyMMHMjyM-4)M7IOCM7IMKaTM, XMflpaTMCaHM CMTIMIJMjyM M 
TBO>K^e/MarHe3MjyM (j)M7IOCM7IMKaTM. 

C/iMxa ca neBe CTpaHe (y 7ia>KHMM 6ojaMa) npMxa3yje 
.□.e/iTy xpaTepa Je3epo. Hac/iare r/iMHe cy npMxa3aHe 3e/ie- 
hom 6ojoM. CHMMaK je HanpaBH^eH xoM6MHaijMjoM CHMMaxa 
floOnjeHMx noMohy MHCTpyMeHa Compact Reconnaissance Imaging 
Spectrometer for Mars m Context Imager and High Resolution 
Imaging Science Experiment Kojn ce Ha/ia3e Ha TieTe/mijM Mars 
Reconnaissance Orbiter. 
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Oflaicne HaM AO/ia3e 

KOCMMHKe HecTMije? 

YHMBep3yM HaM, ocmm enexpoMameTHor cneKTpa, 
maite m eneMeHTapHe HecTHije, TaK03BaHe „xocMHHxe 
3paxe”: npoTOHe, enexTpoHe, aimicxa je3rpa, HeyTpMHe 
MTfl; xoje Mory noceflOBam excTpeMHO Bennxe eHeprnje 
(~ 10 20 eV). nopexno obmx BMCOKoeHepreTCKMX necm- 
ija HMje no3HaTO. Oflaxne flOTia3e m xaxo cTnny OBaxo 
BMeoxe eHepmje m fla Jbe je MHCTepnja. TpeHymo ce 
npe-TnocTaBTBa fla necTMije flo eHepmja 10 15 eV nom^y 
M3 excnno3Mja cynepHOBMX. Hecrmte ca HeiiiTO BehnM 
eHepmjaMa (flo ~ 10 18 eV) Mory noTHijaTH M3 MnxpoxBa- 
3apa: flBojHMX 3Be3flaHMX CMCTeMa y Hamoj ranaxcnjH, 
y xojMMa je 6ap je^aH nnaH HeyTpoHcxa 3Be3fla mtim 
itpHa pyna ca axpeijHOHHM amcxom. FiajeHepreTCxnje 
necTMite HajBepOBaTHMje nom^y m 3 flanexnx objexaTa 
xao hito cy raMa 6;tecxoBH (MacMBHa 6p30 pOTMpajyha 
3Be3fla xoja xonancnpa y rjpHy pyny) htim je3rpa axmB- 
hmx ranaxcnja (cynepMacMBHe rjpHe pyne y ijeHTpHMa 
oflpe^eHMx ranaxcnja). Y cnynajy cynepHOBe MaTepnja 
Tj. necTMite ce y6p3aBajy paflMja/iHO y cbmm npaBijHMa 
(c/iMxa 1), a y ocTannM citeHapnjnMa axperjnja MaTepnje 
flOBOflM flo naHcnpama M/ia3eBa MaTepnje m y6p3aBan>a 
necTMita y Ba npaBija opToroHa/ma Ha axperjnoHn 
flMcx (c/iMxa 1). Taxol)e nocToje Teopnje xoje npefl/ia- 
ncy fla HajeHepreTCxnje necTnije nomny M3 jom Heno- 
3HaTMX nporjeca m objexaTa m 3 paHor YHMBep3yMa m 
H oce HaM nopyxe M3 flaBHe npomnocTM Hamer CBeMMpa. 



On/ma 1: Morybu i/i3Bopi/i eHepreTCKi/ix kocmi/ihki/ix 
spaxa: cynepHOBa, Mi/iKpoKBa3ap, raMa 6/becait, 
aKTi/iBHa ra/iaxci/ija 


BucoKoeHepreTCKe 



Oii/ixa 2. Hecmije xocMi/iHKor n/bycxa (neBo) i/i 
K ocMi/iHKi/i n/bycaK„Bi/i1jeH"ca Bpxa 3eM/bi/me 
aTMoc(|)epe 


fla 6 m cmo pemn/in MncTepnjy nopexna obmx ne- 
CTnita, HeonxoflHO je oflpeflMTn npaBije M3 xojnx flona- 
3e. 3a pa37inxy ofl cnynaja enexTpoMameTHor cnexTpa, 
obo yomiiTe Hnje jeflHocraBaH 3a,n,aTax. HaenexTpnca- 
He necTMite caMO y cnynajy fla noceflyjy eHeprnje Behe 
ofl ~ 10 19 eV, MMajy nyTame xoje cy cna6o 3axpnB7i>eHe 
ycnefl ymijaja Me^yranaxTMHxnx n Md)y3Be3,n,aHnx 
MameTHnx no;i>a. Hecmije ca HnncnM eHeprnjaMa 
ce xpehy xpo3 Me^yranaxTMHxn npocTOp no BeoMa 
3axpMB7r»eHMM nyTamaMa m h>mxob npaBarj npn ynacxy 
y 3eM7BMHy aTMOccjiepy BMme He noxa3yje npeMa MecTy 
rfle cy xpenpaHe. HeyTpMHM cy HeyTpa/me necTnije m 
HM cy nofl yTMi^ajeM MameTHMx no;i>a, ann BeoMa peTXO 
pearyjy ca MaTepnjoM m jaxo mx je Temxo fleTexTOBam. 
CBe OBe necTMite HaxoH ynacxa y 3eM7BMHy aTMoccjie- 
py, pearyjy ca aTOMMMa a30Ta nan xnceoHMxa. HaxoH 
OBe Taxo3BaHe npMMapHe peaxijnje, je3rpo aTOMa ce 
pacna^a Ha nyHO joHM30BaHMX necTnija xoje flange 
MHTeparyjy ca aTMoc^epcxMM aTOMMMa m Ha OBaj Ha¬ 
mm HacTaje HMTaB nn?ycax necTHija xojn ce xpehe cxo- 
po 6p3MHOM CBeT/iocTM npeMa 3eMnjMHO noBpmMHM. 
Obo je Taxo3BaHM „xocmmhxm nTBycax” n cacrojn ce o# 
XHTBa^a enexTpOHa, nnoHa, MyoHa, HeyTpMHa mt# (ctim- 
xa 2). Obm xocmmhxm mbycxoBM Mory 6 mtm perncTpo- 
BaHM necTMHHMM fleTexTopMMa mtim paflMO aHTeHaMa. 
Hncxo eHepreTCxn xocmmhxm 3paitn xoHCTaHTHO 
yna3e y 3eMnjMHy aTMOc^epy xpenpajyhn nn^ycxoBe, 
ann bmcoxo eHepreTexe necTmte ca eHeprnjaMa M3Hafl 
10 19 eV cy BeoMa peTxe: OTnpnnnxe je^Ha ropmH.e 
no XBaflpaTHOM xnnoMeTpy. 3aTO je, 3a mnxoBy 
fleTexitnjy, HeonxoflHO MMaTn H3y3eTHO Bennxe fleTex- 
Tope, xao mTO je Once (Auger) oncepBaTopnja, TpeHyT- 
ho HajBehn fleTexTOp xocmmhxmx nnjycxoBa Ha CBeTy. 


BacnoHa 











C/ii/iKa 3. Ayrep oncepeaTopuja: Bo^eHi/i TaHKOBi/i 3a 
AeTexiji/ijy HepeHKOB/beBor 3paneH>a n ^/lyopeci^eHTHM 
fleTeKTop 3 a aeTexiji/ijy UV 3paneH>a 

0>xe oncepBaTopMja ce Hana3M y ApreHTMHM (35S, 
69W) m noKpMBa oko 3000 km 2 . Ca^mteHa o# 1600 
BOfleHMx TamcoBa ca (|)OTOMy;iTMn;iMxaTopMMa - ,o,e- 
TeKTopMMa HepeHXOBTBeBor 3paneH>a, m 24 (jMyopec- 
i^eHTHa fleTexTopa ynTpaBMoneTHor 3paneH>a (c;mxa 
3). HepeHKOBHjeBO 3paneH>e eMMTyjy necTMije xocmmh- 
xmx nnjycKOBa flox npona3e Kpo3 BOfly y fleTexTopy, a 
ynTpaBMoneTHO 3paneH>e eMMTyje aTMoccj)epcxM a30T 
HaKOH MHTepaKi^Mje 3a HexoM o# necTMija M3 n;i>ycxa. 
IIpaBaij flonacica n;i>ycxa, caMMM tmm m xocmmhxot 
3paxa KojM je M3a3Bao mBycaic, ce oflpe])yje M3 pa3;mxe 
y fleTeKTOBaHOM BpeMeHy flonacxa n;i>ycxa y pa37iM- 
HMTe HepeHXOBHjeBe fleTexTope. EHepmja xocmmhxot 


3paxa xojn je M3a3Bao rntycax ce Mo>xe oftpe^nm Ha 
ocHOBy xonMHMHe HepeHXOBTBeBnx 4>OTOHa perncrpo- 
BaHMx y 4>OTOMynTMnnMxaTopMMa BOfleHnx TaHXOBa, 
nnn Ha ocHOBy Mepen>a c^nyopecijeHTHnx fleTexTopa 
xoje npaTe xoMnneTaH pa3Boj mtycxa xpo3 aTMoc- 
4>epy. Ca onexnBaHMM jeflHMM n;i>ycxoM ropmiie no 
km 2 3a eHeprnje oxo 10 19 eV n jeflHMM n;i>ycxoM y Bexy 
no km 2 3a eHeprnje M3Ha,a, 10 20 eV, 0>xe oncepBaTopMja 
Mo>xe fleTexTOBaTn Hexonnxo xn/Bafla n;i>ycxoBa ca 
eHeprnjoM 10 19 eV m Hexonnxo flecemHa ca eHeprnjoM 
10 20 eV ro^mnibe, hito HMcy 3aHeMapMBM 6pojeBM. 

HajHOBMjM pe3ynTaTM 0>xe xona6opaijnje cy 
o6jaB7BeHM noneTxoM OBe roflMHe. 3ana>xeHa je xope- 
naijnja M3Mel)y nocMaTpaHMx npaBaija 27 BncoxoeHep- 
reTCXMx nnjycxoBa (eHepmja ~ 6 x 10 19 eV) ca axmB- 
hmm ranaxcnjaMa Ha ya,a;i>eHOCTn Maitoj o# 75 Mpc 
(cnMxa 4). Obm pe3ynTaTM cy BeoMa o6ehaBajyhn, ann 
nnax Tpe6a 6 mtm onpe3aH. IIocMaTpaHM xocmmhxm 
ujhycKOBiA Mory 6 mtm y xopenaijnjn ca o6jexTMMa xojn 
cy Ha He6ecxoj ccj)epn y 6 hm3mhm M3a6paHMx axTMBHMx 
ranaxcnja. Taxol)e ymijaj MeJ^yranaxTHHxnx MarHeTHMx 
no;i>a Ha nyTaite xocmhhxhx 3paxa HMje y noTnyHoern 
no3HaT m MO>xe m 3a necmije obmx eHepmja h3hocm- 
tm Hexonnxo CTeneHM oflCTynaita nyTaite o# npaBe 
nMHMje. Y CBaxoM cnynajy, 3a Once oncepBaTopMjy flo- 
na3e BepOBaTHO MHTepecaHTHa BpeMeHa y noxymajy 
OTxpMBaH>a oflaxne HaM ,o,ona3e MncTepno3He cynep- 
eHepreTcxe necrnije. 

CBaxM xocmmhxm nn>ycax ce cacTojM, M3Mel)y 
ocTanor m o# Bennxor 6poja enexTpOHa m no3MTpo- 
Ha. IIpM xpeTan>y xpo3 MarHeTHO non>e 3eMn>e ohm 
eMMTyjy eMHxpoTpoHexo 3paneH>e xoje ce Monce fle- 
TexTOBaTM m paflno aHTeHaMa. Obo je noxa3aHO m TecT 
HM30M pa,o,Mo aHTeHa LOPES (cnnxa 5, neBn naHen), 
xojM je noijnpaH y HeManxoj. LOPES je cxpaheHnija o# 
LOFAR - Low Frequency Array - Prototype Station. Y 



C/ii/iKa 4. AKTi/iBHe ra/iaxcuje (x) Ha yfla/beHOCTi/i MaH>oj ofl 75 Mpc, kocmi/ihki/i n/bycxoBU fleTexTOBaHi/i ca 0>xe 
fleTexTopi/iMa (O) ca eHeprujaMa M3Hafl 6 x 10 19 eV, y ra/iaxTi/mxi/iM xoopflMHaTaivia. 11/iaBMM je 03HaneH fleo He6a 
BMfl/bMB 3a 0>xe. 1/lcnpexuflaHa ziMHuja npeflCTaB/ba cynepra/iaxTMHxu exBaTop. 


OflAKJlE HAM AOJ1A3E BMCOKOEHEPrETCKE KOCMMHKE HECTMUE? 
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'clcSLo ngt^l^Vo t/m/MHzj 



i —i—i — 1 -1—*—«—i—i—|—■—i—i-1—*—i—■—r 



J_I_m_1_ i _i_L 


— 1.9 -1.8 -1.7 -1.6 

UneljiSeco^cs] 

C/ii/ma 5. rope: LOPES pafti/io aHTeHe, y no 3 afli/mi/i 
HecTi/iHHi/i fleTeKTopi/i KASCADE. flo/ie: Pafli/io ci/iraa/i 
KOCMUHKor n/bycKa pen/icrpoBaH ca 10 LOPES aHTeHa. 


npBoj 4>a3M ce cacrojao ofl ^eceT pa^no aHTeHa (c/mica 
5 ), a ca^a ce objaBTtyjy pesy/iTaTM nocMaTpaita ca 30 
aHTeHa. OBaj pa^no hm 3 ce Ha/ia3M Ha mctom MecTy Kao 
M HM3 HeCTMHHMX fleTeKTOpa 3a KOCMMHKe n;tycKOBe 

- KASCADE. Taxo^e je noKa 3 aHO fla pa^no aHTeHe 
pemcTpyjy 3 paueH>e CKOpo xopH 30 HTa 7 iHnx kocmmh- 
kmx n^ycKOBa, kojh y c/iynajy fla cy MHMi^MpaHM 6 ;iM 3 y 
3 eM 7 tMHe noBpmMHe, BeoMa uecTO noTnuy 0 , 0 , npMMap- 
He peaKijnje HeyTpMHa ca aTMoccj)epcKMM aTOMOM. Pa- 
flMo aHTeHe Koje cy TecTMpaHe Kao LOPES hm 3 he 6 mtm 
T aKo^e nocTaBTteHe y oKBMpy 0 >Ke oncepBaTopnje, jep 
Mory noMohn OTKpHBaity MHCTepnje nopeK/ia m BpcTe 
kocmmhkmx 3 paKa kojh yna 3 e y Hamy aTMoc 4 >epy ca 
orpoMHMM eHeprnjaMa. 


Jli/rrepaTypa: 

• Petrovic }. et al. (LOPES collaboration), 2007, 
Astronomy & Astrophysics, 462, 389 

• Falcke, H. et al.; J. Petrovic within the LOPES 
collaboration, 2005, Nature 435, 313 

• Nagano, M., Watson A.A., 2000, Reviews of Modern 
Physics, 72, 689 

• Abraham, J. et al. (Auger collaboration), 2008, 
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The origin of high energy cosmic 
particles - Jelena Petrovic 

The existence of cosmic rays has been discovered in 
1912 and they have been studied ever since. The present 
paper describes at an introductory level the most 
poverful observatory for comic ray studies, which is 
the Auger observatory and some results obtained by its 
instruments. The paper is based to some extend on the 
autors reaserch results. 
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OflAKJlE HAM AOJ1A3E BMCOKOEHEPrETCKE KOCMMHKE HECTMUE? 






AoflaTHi/i KOMeHTap: 


MarneHa KOMopa 


Mm-epaxijiija kocmmhki/ix 3paxa 
ca 3eMibi/iHOM aTMoc<|>epoM 

Kafla m ecu me kocmii i ikiix 3paKa (iipii.Mapiie i ie- 
cmije) yl)y y 3eM/bHHy a r i’Mocc])epy, OHe ce cynapajy 
ca Mo/ieKy/iMMa KnceoHMKa n a30Ta n npoMSBO^e T3B. 
ceKyH.o.apHe kocmmhkc 3paKe. npeflCTaBTteHO rpacjinn- 
km (n Kpajite nojeflHOCTaBTteHo), onncaim .□.ora^aj ce 
MO>Ke npMKa3aTM ctimkom 1. 


h 15 km 



Wp> n h n) - 0,1^ N(p>-l/7 r ’. 

My) - 18 • 


C/ii/iKa 1 . 

Y pea/iHOCTM, 6poj necTmja HacTa/inx cyzjapoM 
je^He npMMapHe necTmje ca Mo/iexy/ioM/MMa yHyTap 
3eM7tMHe aTMoc4>epe Mo>Ke ,o,ocTnhn je^Hy MM/injapfly, 
y 3aBMCHOCTM ofl eHeprnje npMMapHe necTmje n xeMM- 
jcKor cacTaBa aTMoccjiepe Ha MecTy cyzjapa. CBe hobo- 
HacTa/ie necTmje ocrajy Ha nyTaitn Koja BapMpa oko 
je^Hor CTeneHa oko nyTaite npMMapHe necTmje Koja 
je M3a3Ba/ia nTtycaK. IIpMMep je^He TnnnnHe peaKijnje 
je: 

p + O 16 ^ n + n 


Ka^a cy6aTOMCKa necTmja y/ieTM y KOMopy , 0 , 071 a- 
3M ,40 cyzjapa ca Mo/ieKy/iMMa a/iKoxo/ia, hito npon3BO- 
flM c7io6o^He joHe. Mcnapeita y KOMopn ce KOH^eH3yjy 
oko HacTa/inx joHa m cjiopMnpa ce Tpar c/innaH Tpary 
Kojn ocraBTtajy 3a co 6 om aBMOHM Ha bctimkmm bmcm- 
HaMa. Pa37IMHMTM TMnOBM HeCTMIja OCTaBTtajy pa37IM- 
HMTe TparoBe. A/icjia necTmja Koja je pe/iaTMBHO TeniKa 
ocTaBTta npaB rycT Tpar. HacynpOT H>e, 6eTa necTmja 
Koja je TiaKHia ocraBTta Tpar Kojn je HenpaBM/iaH n npo- 
3panaH. HecTmje Ma/inx eHeprnja, ocraBTtajy yBpHyTe 
(cK/iynnaHe) TparoBe. Ba, npaBa Tpara Kojn cy cy- 
npoTHO ycMepeHM o 6 mhho HacTajy pacna^oM necTmja. 

KaKO HanpaBUTi/i MameHy KOMopy? 

• npoBM^Ha CTaK/ieHa 6014 a ca noK/iomjeM 

• KOMap, ra3e, cyH^epa mtim n/iaTHa 

• napne HBprnhe ^KMije 

• cyBM Tie# 

• M3onponM7i a/IKOXOTI 



Oii/nta 2. 


TaKol)e, kocmmhkm 3paijn cy o^roBOpHn 3a koh- 
CTaHTHy npoM3BO^H>y Be/iMKor 6poja paftnoaKTMBHnx 
M30Tona y 3eM7BMHoj aTMoccjiepn, Kao hito je Hnp. C 14 

n + N u ^p + C 14 

(Ko/iMHMHa C 14 y aTMoccjiepn je oko 70 TOHa, n o^p>Ka- 
BaHa je Ha tom HMBoy 6apeM tokom noc7ie^H>Mx 100 000 
roftMHa ^ejcTBOM kocmmhkmx 3paKa. HaKOH 50 -tmx ro- 
4,HHa nporuTior BeKa, 3HanajaH ftonpMHOC npoM3BO^H>M 
C 14 cy fta/ie npo6e HyK/ieapHor opy>Kja). OopMMpaHM 
ceKyH^apHM kocmmhkm 3paijn HacTaBTtajy nyT Ka noBp- 
himhm 3eM7te m h>mx je Moryhe fteTeKTOBaTM noMohy 
„Mar/ieHe KOMope” 1 


1 npBy Mar/ieHy KOMopy KOHCTpyncao je 1911. ro^MHe 
Hap/ic Tomcoh Pmc Bmticoh (Charles Thomson Rees Wil¬ 
son 1869-1959). 


KoMafl ra3e ncehn TaKO 4a noTnyHO npeKpMBa 
,o,ho boije (mcto ypa^MTM aKo ce KopncTM cyH^ep mtim 
n/iaTHo). O 4 KOMa^a ^KMije HanpaBMTM npCTeH KojM he 
HBpCTO Ha 4Hy borje 4p>KaTM KOMa4 ra3e. HaTonMTM 
ra3y M3onponM7i a/iKoxonoM m 3aTBOpMTM 6oijy. Ca- 
neKaTM 10 ^o 15 Mnnyra js ,a ce 6014a noTnyHO McnyHM 
McnapeitMMa a/iKoxo/ia. 3aTMM, 6oi4y OKpeHyTM Ha no- 
K/ionai4 m CTaBMTM je Ha KOMa^ cyBor ne^a. HaKOH 10- 
aK MMHyTa Mory ce bm^ctm npBM TparoBM cy6aTOMCKMX 
necTMi^a. 

Interaction of cosmic rays with the 
Earth's atmosphere - Goran Pavicic 

A short description at an extremely basic level of inter¬ 
action between cosmic ray particles and molecules in 
Earth atmosphere. Also, one method for easy detection 
of secondary cosmic ray particles is described . 
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npo<|>. flp CTeeo LUeraH 

KaTe,n;pa 3a acTpoHOMMjy, 
MaTeMaTMHKM c|)aKy;rreT, EeorpaA 


KaneHflapM 

Pe<J>opMe 1/1 TaMHocT xa/ieHflapa 

Pe(J)opMa KaneHflapa je M3y3eTaH floraljaj m y 
cyniTMHM npe^CTaBTta npaBM ^pyniTBeHM noTpec. 
YcBajaite xaneHAapa 3aBMCM7io je 0 , 0 , CHara Koje ra yBO- 
fle m 0 , 0 , >Ke;Be flpyniTBa Aa ra npMXBaTM. Ha npMMep, 
npMXBaTaite rperopMjaHexor xaneHAapa Tpajano je npe- 
ko TpM croneha m Ha cbctobhom HMBoy Taj nporjec je ao- 
6pMM flenoM OKOHHaH. Ha ^yxoBHOM nnaHy, CMTyarjMja 
je MHoro cno^ceHMja. 

YcBajaH>e OBor xaneHAapa y EHmecxoj je 6 m- 
no npaheHO ca nyHO KOH(j)y3Mja, noneMMxa, na na k 
m HacMTta. To je 6 mo m jax xynTypHM y^ap 36or yim- 
HiTaBaH>a TpaflMi^MOHanHMx cj)ecTMBa;ia m flpymx xa- 
neH^apcKMx Aoral)aja. 

Mnax, noniTO cy xaneHAapM CTBOpeHM M3 flpyiiiT- 
BeHMx noTpe6a, nMTaite TaHHoern xaneH^apa je nocra- 
BTtaHO axo Hexa 0 , 0 , noTpe6a flpyniTBa HMje Moma Aa ce 
y ( n,o6HO m XBanMTeTHO ocTBapM 36or rpemaxa y xaneH- 
flapy. Y TaxBMM cMTyaijMjaMa ce npM6eraBano pecj)op- 
MaMa. 

1 /lcTopujcKe epe 1/1 xpoHO/iori/ija 

M3y3eB KMHecxor xaneH^apa, cbm xaneH^apM xoje 
heMO OBfle npMxa3aTM 6poje ro^MHe 0 , 0 , noneTHMx enoxa. 
y cnynajy KMHecxor xaneH^apa m hcxmx xaneH^apa xojn 
HMcy OBfle onncaHM, ro^MHe ce panyHajy y rjMxnycMMa 
m HMje^aH ijMxnyc HMje M3ABojeH xao npBM (noce6aH) 
rjMxnyc. Hexe xynType M36eraBajy ctpmxtho 6pojan>e 
ro^MHa Beh CBaxoj toamhm ^o^eTByjy MMe no HexoM 
Aoral)ajy xojn je o6ene^cno Ty roflMHy. na nnax, 6pojan>e 
ro^MHa 0,0, M3a6paHe noneTHe enoxe je HajycneniHnjn 
HanMH OAp>xaBan>a flocne^He xpoHonornje. Ee3 o63Mpa 
Aa Tim je Ta enoxa Be3aHa 3a MCTopnjcxa nnn nereH^apHa 
36MBan>a OHa Mopa 6mtm noBe3aHa ca hcxmm HM30M 3 a- 
6ene^ceHMx (ncTopMjcxMx!?) Aoral)aja. 

JeflHa 0 , 0 , MnycTpai^nja TaxBe npaxce je ycBajan>e 
AaTyMa XpMCTOBor pol)eH>a 3a noneTHy enoxe 
XpMtuhaHcxor xaneH^apa. OBa enoxa je ycraHOBTteHa 
0 , 0 , CTpaHe Dionysius Exiguus-a xojn je cpet)HBao 
Ta6nm^e Ycxpca. Ta6ena M3 Tor BpeMeHa noxpMBa 
^eBeTHaecToro^MniftM nepMOA (Mctohob rjMxnyc) 
OMe^eH roflMHaMa 228-247, me cy ce ro^MHe pany- 
Hane 0 , 0 , noneTxa BnaflaBMHe pMMexor MMnepaTopa 
Diocletiana. Dionysius je y HacTaBxy Te Ta6ene ^ao 
Ta6eny cne^ehn nepMOA 0 , 0 , ^eBeTHaecT ro^MHa n 
03Hanno ra Anni Domini Nostri Christi 532-550. Taxo 
Dionysius -OBa Anno Domini 532 je exBHBaneHTHa Anno 


Diocletiani 248. Ha OBaj HanMH je ycraHOBTteHa Be3a 
H3Mel)y HoBe xpMinhaHCxe epe m je^Hor nocTojeher cm- 
CTeMa (flnoxnei^MjaHOBa epa) y xojeM je Beh 6nno flocTa 
MCTopMjcxnx 3annca. Oho hito Dionysius HMje ypa^Mo 
je a a ycTaHOBM TanaH AaTyM XpMCTOBor pol)eH>a. Ma^a 
MCTOpMnapM ymaBHOM Bepyjy a a ce XpMCTOc po^MO He- 
xotimxo ro^MHa npe 1. ro^MHe H.e., MCTOpMjcxM AOxa3M 
cy cyBMrue Heo^pe^eHM a a 6 m ce oflpeflMo accJjmhmtm- 
BaH flaTyM. OB^e heMO, pa^M xoMnneTHOCTM npMCTyna, 
AaTM je^HO 0,0, HajnoTnyHMjMx o6janiH>eH>a niTa CBe HMje 
TanHO, a niTa je Mo^c^a TanHO y oflpe^e^y ^aTyMa XpM- 
CTOBor pol)eH>a. (bm^m npMnor) 

JacHO je fla yBO^en>e noneTHe enoxe (TpeHyTxa) 
HaMehe npo6neM 6pojan>a m 3annca xaneH^apcxMx 
TpeHyTaxa npe noneTHe enoxe. Ee3 o63Mpa Ha Ao6py 
HaMepy TBOpai^a cbmx npoMeHa, Ta Temxoha je flOBena 
,□,0 npMTiMHHe mapOTiMxocTM y npMCTyny, noce6no jep 
y 6pojeBHMM cMCTeMMMa Tor ,0,06a Hyna HMje MMana hm 
CT anHy hm je^MHCTBeHy ynory, a mhotm HMcy hm 3HanM 
3a H>eHO „nocTojaH>e”. CTora cy MCTOpMnapM m yneifcaijM 
Tora flo6a yBenM npaxcy fla panyHajy ro^MHe yHaTpar o r 
1 rofl. H.e. Taxo Aa je 1. toamhm H.e npeTxoAMna 1. toam- 
Ha n.H.e. 6e3 Me^yroAMHe 0. 

36or HyMepMHXor AwexoHTMHyMTeTa, OBaj „mcto- 
pMjcxn” CMCTeM je He3rpanaH 3a nope^en>e CTapnx m 
MOA epHMx A aT yMa. flaHac acTpOHOMM xopMCTe +1 a& 
03Hane 1. roAMHy H.e. TaAa, toamhm +1 npeTxoAM Ha- 
paBHO roAMHa 0, xojoj npeTxoAM roAMHa -1. Hohito 
ce ynoTpe6a HeraTMBHMx 6pojeBa y EBponn nonaxo 
pa3BMjana, OBaj „acTpOHOMCXM” cmctcm AaTyMa nojaBMO 
ce Tex y ocaMHaecTOM CTonehy, xaAa ra je yBeo acTpo- 
hom Jackues Cassini ( Cassini , 1740). 

Maxo je xopnmheibe Dionysius- OBe XpMtuhaHCxe 
enoxe 6 mho yoOnnajeHO y exnexTM3My CpeAH>er Bexa, 
TpaAMAMOHanHO 6pojan>e roAMHa npeMa roAMHaMa Bna- 
AaBMHe xpa;teBa HacTaBnno je Aa ^cmbm. Y mecHaecTOM 
Bexy, Joseph Justus Scaliger noxymao je Aa pernn xpne>x 
ncTopnj cxmx epa nocraBTtajyhn CBe y jeAaH cmctcm 
{Scaliger, 1583). 

YMecro yBO^en>a HeraTMBHor 6pojan>a roAMHa, 
oh je Tpa>XMO Hexy noneTHy enoxy npe MCTopMjcxnx 
3annca. lEeroB HyMepnnxn npMCTyn xopMCTMO je TpM 
xa/ieHAapcxa u,Mx;iyca: cyHneB u,Mx;iyc, u,Mx;iyc 3;iaTHMx 
6pojeBa m mhamxamohm AMxnyc. 

CyHneB AMxnyc je nepMOA nocne xora ce Aa- 
hm HeAeTte m xaneHAapcxM AaTyMM noHaBTtajy y 
Jy/mjaHCXOM xaneHAapy. 

E(Mxnyc 37iaTHMx 6pojeBa je nepMOA nocne xora ce 
noHaBTta (npM6nM^CHo) MeceneBa MeHa y mctmm xaneH- 
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ftapcKMM ftaTyMMMa. 

Mh^mki^mohm i^MK/iyc je 6no pmmckm nopecKM ijm- 
K/iyc. 

Scaliger je, npeMa TOMe, Morao ,n,a OKapaKTepM- 
rne ro,n,MHy KOMhMHarjMjoM 6pojeBa (C, T, M), r,n,e C 
Mfle 0 , 0 , 1 o 28, r ofl 1 flo 19, a M o« 1 «o 15. Scaliger 
je 3ana3MO ,n,a he ce ,n,aTa KOMhMHarjMja iiohobmtm Kpo3 
7980 (= 28x19x15) ro,n,MHa. Taj MHTepBan oh je Ha- 
3Bao Jy/injaHCKM nepMOfl, noniTo je 6 mo 3acHOBaH Ha 
Jy/injaHCKoj Ka/ieH^apcKoj ro,n,MHM. 3a noneTHy enoxy 
Scaliger je M3a6pao ro,n,MHy y Kojoj cy C, T m M cbm 6mtim 
je,o,HaKM 1. Oh je 3Hao ^a je 1. ro,n,MHa n.H.e. OKapaKTe- 
pMcaHa 6pojeM 9 cyHneBor ijMKnyca, 3/iaTHMM 6pojeM 
1, a 6pojeM TpM MH^MKi^MOHor i^MK/iyca, Tj., (9, 1, 3). 
Hamao je p, a ce KOMhMHarjMja (1, 1, 1) nojaBMna 4713 
roflMHe n.H.e. mtim, Kaxo acTpoHOMM ,n,aHac Ka^cy, -4712. 
Obo je 1. roflMHa Scaliger- OBor JyimjaHCKor nepnofla. 
KacHMje je to ycBojeHO Kao noneTHa enoxa 3a pe^HM 
6poj Jy/injaHCKMx ,n,aHa. 

JynujaHCKM Ka/ieHflap - crapi/i cti/iji 1 

3a MHore caBpeMeHe CBeTCKe MHCTMTyrjMje Tpe6a 
p a 3axBa/iMMo CTapoM PnMy, ^ok cTapn Pmm ,n,eo cbo r 
MHCTMTyi^MOHa/iHor cTBapa/ianiTBa Mo^ce ,n,a 3axBaim 
CBojMM npe^ei^ecopMMa: TpHKoj, Emmy, BaBMnoHy. 
Je^Ha o p MHCTMTyi^nja HacneljeHMx o p CTapor PnMa je m 
co/iapHM Ka/ieH^ap. 

M3BopHO, PnMTbaHM cy 6pojaim roflMHe o p 
„ocHMBaH>a rpa^a” (PnMa), ab urbe condita , A.U.C. 
Ako Taj TpeHyTax npe tohmmo y TeKyhn rperopnjaHCKM 
Ka/ieH^ap, to je 753. ro,n,MHa npe HOBe epe. ro,n,MHa ce 
cacToja/ia o p 304 ,n,aHa CBpcTaHMx y 10 MecerjM o p 30 m 
31 p aH; roflMHa je noHMH>ana y MapTy. Pmmckm B/ia^ap 
Numa Pompilius je oko cto ro,n,MHa KacHMje mo^m^mko- 
Bao OBaj Ka/ieH^ap HanpaBMBHiM roflMHy o p 355 ,n,aHa 
rpynMcaHMx y 12 MecerjM KojM cy HaM3MeHMHHO MManM 
30 m 29 ,o,aHa nnyc je^aH ,n,aH BMHiKa. OBaj KaneHflap je 
3axTeBao ,n,o,i],aTHM „Mecerj” ( Mercedinus ) o^ 22 mtim 23 
flaHa CBaKe flpyre ro,n,MHe, npM TOMe noc/ie ^eceTor Me- 
cerja, ^ei^eMhpa, yBe^eH je jeflaHaecm Mecerj, (j)e6pyap 
na ^BaHaecTM Mecerj, jaHyap. 

Y TOKy ocBajaita ErMnTa, 48. ro,n,MHe n.H.e. I],e3ap je 
KOHcy/iTOBao A/ieKcaHflpMjcKor acTpoHOMa Sosigenes- a 
o npoMeHM Ka/ieH^apa A.U.C. 36or H>eroBe Hea^eKBaT- 
hoctm noTpehaMa MMnepnje. KaneHflap Kojn je IJe- 
3ap ycBojno 46. r.n.H.e. 6 mo je MfleHTMnaH KaneHflapy 
a/ieKcaHflpnjija Aristarchus- a m 3 239. r.n.H.e. y KojeM je 
roflMHa MMa/ia 12 MecerjM Tj. 365 flaHa, a CBaKa neTBpTa 
roflMHa je MMa/ia 366 ,n,aHa. He 3Ha ce KaKo je Aristarchus 
flomao p o OBor KaneHflapa, a/in npeTnocTaBKa je p a je 
Taj Ka/ieH^ap HacTao y BaBM/iOHy. 

Sosigenes je npe^Tio^cMO jja ro,n,MHa 46. n.H.e. MMa 
flBe MHTepKa/iaijnje (flo^aTKa); npBM mtim TeKyhM ^o- 

1 IIojMOBM CTAPM CTM7I m HOBM CTM7I 6 mhm cy iipbo 6 mtho Be- 
3aHM 3a no^eTaK ro^MHe, y MapTy - CTapn ctmti, y jaHyapy - hobm 
ctmti; flame cy ohm Be3aHM 3a KaneHflapcice cmctcmc 


flaTaK o p 23 flaHa, m flpyra flo^aTaK KojM je Tpe6ao jja 
poBepe KaneHAap y CKna,n, ca TpenyTKOM nponehHe 
paBHO^HeBMi^e, Tj. p a ce OHa ,n,ecM oko 25. MapTa. TaKo 
je 46. r.n.H.e. MMana oko 445 ,n,aHa n Ha3MBaa ce ro^M- 
hom „ 36pKe” (KOH4>y3Mje). D,e3ap je ^ceneo r a ro^MHa 
noHHe ca nponehHOM paBHO^HeBMi^oM mtim ca 3 mmckmm 
coTicTMi^MjeM, anM 36or Tpa^Mi^Mje fla ce CeHaT cacTaje 
CBaKor 1. jaHyapa, D,e3ap je Ha 3axTeB CeHaTa HanpaBMO 
noTiMTMHKM KOMnpoMMC m npMXBaTMO 1. jaHyap 3a no- 
neTaK KaneH^apCKe ro^MHe. (Join 452. r.n.H.e. jaHyap n 
4>e6pyap cy 3aMeHnnn MecTa). 

Ha ^canocT, pmmckm „nyBapM” BpeMeHa HMcy pa3- 
yMenM MHCTpyKijMje 3a yBo^eite npecTynHMx ro^MHa, 
na cy nx, yMecTO CBaKe 4, yBOflnnn Ha CBaKe 3 roflMHe. 
HaKynTbeHy rpeniKy je eTiMMMHMcao, no CBeMy cy^ehn, 
MMnepaTop ABrycT, yKMflaiteM npecTynHMx ro^MHa y 
MHTepBany o10. r.n.H.e. o 4. r.H.e. npeMa TOMe, ^mc- 
KyTahnTiHO je Koje cy ro^MHe o r 43. n.H.e. ^o 4. H.e. npe- 
CTynHe; nocTieflite aHaTiM3e noKa3yjy a je CBaKa Tpeha 
roflMHa noneB o43. n.H.e. o 10. n.H.e. hnna npecTyn- 
Ha, flaKTie 43, 40, 37, ... 10. Ta^a je ABrycT „cycneHflo- 
Bao” npecTynHe ro^MHe m noHOBO mx yBeo noneB ca 4. 
r.H.e. 

KoHanHO, y BpeMe Jynnja D,e3apa m ABrycTa I^esa- 
pa, Ba Mecei^a Quintilis m Sextilis cy npoMeHMTia MMe y 
jynM m aBrycT m, HapaBHO, flohnna MaKCMMaimy ^y^CMHy 
ofl 31 aH. Taxo ce nojaBMO Mecerj 4>e6pyap ca 6pojeM 
o28 flaHa o 6 mhhmx ro^MHa m 29 ^aHa npecTynHMx ro- 
,o,nHa (aim join ce HMje nojaBMO m 29. 4>e6pyap!?). 

JyTmjaHCKM KaneHAap ce m ^aHac KopMCTM y 
MCTOHHO—XpMHlhaHCKOj I^pKBM KaO OCHOBHM KaiieHflap 
3a pe^aite BepcKMx npa3HMKa n ^ora^aja. 

flBa^eceTMx ro^MHa XX cToneha, Ha 3axTeB Cpncxe 
npaBOcnaBHe rjpKBe no3HaTM cpncKM HaynHMK Mm- 
TiyTMH MnTiaHKOBMh ypa^MO je pe^opMy JyTmjaHCKor 
KaneH^apa Koja je flOBena ^o H,eroBe caMepTBMBOCTM 
ca npMpoflHMM (JreHOMeHMMa Ha MHTepBany o^ 10 000 
roftMHa, hito je 6oTba caMepiBMBOCT o r TperopMjaHCKor 
KaneH^apa 3a oko 2.2 nyra. 

Tom peijiopMOM ce nocramo r a ce rperopnjaHCKn 
m Hobm jynMjaHCKM KaneHAap noKTianajy ^o 4099. ro- 
,n,Me, a oTa^a 6 m Hobm KaneHAap 6 mo TanHMjM o js, 
rperopMjaHCKor (nojaBMTia 6 m ce pa3TiMKa o r 1 ^aHa). 
KaKo ce Morno m oneKMBaTM, npe^cTaBHMi^M Mctomhc 
i^pKBe HMcy 6 mhm je^MHCTBeHM y npMXBaTaity OBe pe- 
4>opMe, a nocehHO je MHTepecaHTHO r a m CpncKa npa- 
BocnaBHa i^pKBa hm flo flaHac HMJE nPMXBATMJIA 
CBOJ nPEflUOH 

36or nocehHor 3Hanaja 3a Hamy MCTopMjy, OB^e 
flajeMo KpaTaK npeceK MMTiaHKOBMheBe pe^opMe. 

Pe<|>opMa jy/iwjaHCKor KaneHAapa 

flo noneTKa XX CToneha y 3eMn>aMa npaBO- 
cnaBHe Bepe (opTo^oKCHO xpMinhaHCTBO, mctohho- 
XpMHlhaHCKa I^pKBa M CTI.) KOpMCTMO ce JyTIMjaHCKM 
KaneHAap. Pa3HMKa y o^Hocy Ha npMpoflHe nojaBe m 
rperopMjaHCKM KaneHAap, Hapacna je Ha 13 ^aHa. 

/Jok je BehnHa flp^caBa npMXBaTMTia rperopMjaHCKM 
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KaneHflap 3a 3BaHMHHM xaneHflap, H>MXOBe ijpxBe cy 
ocTane ynopHe y xopMmheity CTapor CTMna. Pa3no3M 
3a HenpMXBaTaite HOBor CTMna o# CTpaHe JJ,pKBe 6imu 
cy MaxoM nonMTMHxe npMpofle. Y xeTeporeHMM cpe- 
^MHaMa nonyT KparbeBMHe CXC 1918/1919. roflMHe 
npMXBaheH je IperopMjaHCXM xaneHflap 3a o(|)MijMje;iHM, 
Ap>xaBHM xaneHflap, a Hapofl je, y 3aBMCHOcm ofl Bepe 
cnaBMO MCTe Bepcxe npa3HMxe y pa3HMM TpeHyijMMa y 

TOflMHM. 

OcehajyhM onacHOCT ofl ^a/be flecTpyxijMje Mc- 
tohhc i^pKBe, Koja hm flo Ta#a HMje 6vm a je^MHCTBeHa, 
ijapMrpaflCKM naTpMjapx MeneTMje je 1923 ca3Bao 
BacezbeHCKM ca6op (cBenpaBocnaBHM KOHrpec) ca je- 
^hom TanxoM ^HeBHor pefla: pe^opMa JynMjaHCXor xa- 
neH^apa. CBaxy fleneraijMjy Tpe6ano je #a npeflCTaBTBajy 
IJpXBeHM BeTIMXOflOCTOjHMIJM M CBCTOBHM HayHHMIJM. 
fleneraijMjy Cpncxe npaBOcnaBHe ijpXBe hmhmtim 
cy MMTpononMT i^pHoropcxo-npMMOpcxM, TaBpMno 
(flo>XMh) m axa^eMMX MnnyTHH MMTiaHXOBMh, npoijie- 
cop YHMBep3MTeTa y Beorpa^y. 

Kaxo mime MMnaHXBOMh y cbom M3Benrrajy 
AxafleMMjM Hayxa, oh ce o36m7bho no3a6aBMO CTpyn- 
hmm (acTpoHOMcxMM) flenoM npoOneMa, flajyhM Be- 
TiMxy Te>XMHy paflOBMMa rMMHa3Mjcxor npo^ecopa 
TpnxoBMha, xojM je, Ha 3axTeB CII1J, (Cpncxe IIpaBO- 
cnaBHe I],pXBe) Beh 6 mo npe^no>XMO M3BecHy pe^opMy. 
YcBajajyliM oho hito je 6 mho flo6po m ofl6aijyjyhn Hexe 
cnopHe m HexoMnneTHe flenoBe TpnoxBMheBor npe^no- 
ra, MHnaHXOBHh je 3a BacerbeHCXM ca6op cnpeMno, y 
MMe CIUJ,, cne^ehn npe^nor pe^opMe: 

• #a ce „npecxoHM” 13 flaHa m hobm xaneHflap 
CMHXpoHM3yje ca rperopMjaHCXMM, jep je oh 6mo Ta- 
naH y tom TpeHyTxy 

• yTBp])yje ce hobo npaBMno o MHTepxanaijnjn 
(yMeTaity) flaHa m flo6njaH>y npecTynHMX roflMHa Ta- 
xo #a: npecTynHe cy OHe roflMHe xoje cy flerbMBe ca 4 
6e3 ocTaTxa, c tmm hito xo# cexynapHMX roflMHa (ro- 

MHa xoje 03HanaBajy CToneha) npecTynHe he 6 mtm 
caMo OHe xofl xojnx 6poj CToneha noflerbeH ca 9 flaje 
OCTaTaX M7IM 2 M7IM 6 

• HMMe ce nocTM>xe jj ,a cy m IperopnjaHCxn m Hobm 
JynnjaHCXM xaneHflap TanHM flo 4100. roflMHe, a no- 
cne Tora 6m IperopMjaHCXM MMao rpemxy o# jeflHor 
flaHa 

• obmm 6m ce y hobom xaneHflapy rpemxa o# jeflHor #a- 
Ha axyMynMpana nocne 10 000 roflMHa (M3BOpHo: 40 
000 roflMHa, a;m to HMje TanHO, np. ayTOpa) 

• m xoHanHO, npefl;io:>XMTM flpyniTBy (JImtm) Hapo^a #a 
ycBojM m npoTe>XMpa OBaj xaneHflap Ha HMBoy ijene 
CBeTcxe 3aje^HMi^e 

Kao hito ce mot/io m onexMBaTM, nojaBMTiM cy 
ce m flpyrn ca CBojMM 3BaHMHHMM npe,zyio3MMa, a 
HajxoMnneTHnjn npe^nor cy MMann PyMyHM. Me^yTMM, 
h>mxob npe^nor je flOBOflMO ^o ^a/be xoH4)y3Mje y npn- 
MeHM xaHOHCXMX m HayHHMX MeTOfla m npeTMO je ^a Beh 
nocne ^eceTax CToneha ycneuiHe npMMeHe, ^OBe^e ^o 
3axTeBa 3a hobom pe^opMOM. Ha CBe to, mhotm i^pxBe- 
hm BenMXO^ocTojHMi^M cy Ha nnijy MecTa noxymanM 


^a M3 M3HeTMX npeflnora MCXOHCTpyMuiy „CBoje” npe#- 
nore, hito je ^OBeno #o ^a/be xoH^ysMje m npeTMna je 
onacHOCT ^a ce Bace/beHCXM ca6op 3aBpuiM xoHi^enTy- 
naHOM ^exnapai^MjoM: jecMo 3a pe^opMy, Tpe6a M36a- 
ijmtm „BMuiax” o^ 13 flaHa, Tpe6ajy HaM npecTynHe ro- 
^MHe, He 3HaMO xaxo ^a panyHaMO noxpeTHe npa3HMxe 
y hobom xaneH^apy m He 3HaMO xa^a noHMite npMMeHa 
hobot xaneH^apa. 

Tmmc cy CBe fleneraijnje ^OBe^eHe y no3Mi^Mjy ^a 
21. Maja 1923. ro^MHe macajy n npnxBaTe npe^nor i^a- 
pMrpa^cxor naTpnjapxa, neMy ce ycnpOTMBMO MMTpo¬ 
nonMT IaBpMno m 3aTpa>XMO a a ce nocehHO pa3MaTpa 
npe^nor Cni],, xojM he Ha nneHyMy fleneraijnja o6pa3- 
noncMTM MnnaHXOBMh. To je npnxBaheHO m npo^ecop 
MnnaHXOBMh je 23. Maja M3Heo m o6pa3no>XMO npe^nor 
CniJ, (bm^m rope) xojn je, xoHanHO, 6mo m ycBojeH 30. 
Maja 1923. 

PaTM(j)nxaijnjy oBor pemeita Tpe6ane cy ^a M3- 
Bpnie CBe ayTOxe^anHe i^pXBe; Cmho^ ijapnrpaflcxe 
i^pXBe je to ynMHMO oflMax, Tpi^M, PyMyHM m ByrapM 
3HaTHO xacHMje, a CniJ, hm #o ^aHac. 

HanoMeHa: M 3 npMnonceHor TexcTa OHMrne^HO je 
A a cy Bepcxe 3ajeflHMije, nocehHO xpMuihaHcxa, M3a- 
6pane mcto^ Ta6nMi^a 3a oflpel)MBaH>e npa3HMxa, hito 
je MMano #ocTa HeraTMBHMx nocne^Mi^a, nocehHO xafla 
cy y nMTaity T3B. noxpeTHM npa3HMi^M. npM TOMe, cym- 
TMHa je 6Mna y npMXBaTaity i^Mxnyca caMeprbMBOCTM 
Mecei^a m ro#MHe xojM je yBeo ATMitaHMH Mctoh 433. 
r.n.H.e. M 3 Tor ijMxnyca npOMCTexao je T3B. panyH enax- 
tm, Tj. Ta6nMHHM panyH MeceneBMX MeHa m 3 xojMX 6 m ce 
oflpeflMO ^aTyM Ycxpca (Bacxpca). Kaxo TaxaB panyH 
HMje y3MMao y o63Mp CTBapHa xpeTaita He6ecxMX Tena, 

a TMMe m CTBapHe TpeHyTxe MeceneBMX MeHa, hito je 
flOBOflnno flo pa3HMxa, MnnaHXOBMh je npe^noncMO 
A a ce, y 6y^yhe, xopMCTe pe3ynTaTM acTpoHOMcxe 
Teopnje m npaxce 3a o^pe^MBaite TpeHyTaxa noxpeT- 
hmx npa3HMxa. Ma^a je Taj npe^nor ycBojeH, oh hm- 
xa# HMje m npMMeiteH m 3aTO m ^aHac MMaMo „i^eno 
3aMeuiaTe7bCTBo” y panyHy tmx npa3HMxa. 

36or Tora OB^e ^ajeMO je^aH anropMTaM 3 a panyH 
Ycxpca, xojM je y cxnafly ca npaBMHMMa 3a panyH Yc¬ 
xpca 3a npaBOcnaBHe BepHMxe; anropMTaM je M3BOpHO 
HanpaBMO cnaBHM HeManxM MaTeMaTMnap Payc. Hexa 
4>yHxi^Mja MOfl(Y;X) o3HanaBa ocTaTax o^ ^erbeita 
6poja Y ca 6pojeM X. Hexa Texyha ro^MHa hocm o3Haxy 
TOflMHA. MMaMo: 

H x = MOD(rOflMHA; 19) 

H 2 = MOD(rOflMHA; 4) 

H = MOD(rOflMHA; 7); noMohHa BenMHMHa H = 19 
xH x + 16 

H 4 = MOD(H a ; 30); noMohHa BenMHMHa H B = 2xH 2 + 
4 x H. + 6 x H. 

3 4 

H 5 = MOD(H b ; 7). Cafla 4>opMMpaMO BenMHMHy 
PA3MAK = H. + H 

4 5 

xoja npeflCTaBTBa pa3Max y ^aHMMa ^aHa Ycxpca ofl 
i^pxBeHe (exnecMjacTMHxe) nponehHe paBHOflHeBMije, 
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a to je YBEK 21. MapT. Cbm flaTyMM cy y Jy/injaHCKOM 
Ka/ieH^apy. 

IIpMMep: rOflMHA = 2003; Tafla je H x = 8; H 2 = 3; H 3 = 
1; H a = 168; 

H 4 = 18; H b = 118; H 5 = 6 na je 
PA3MAK = 18 + 6 = 24 

3Hann, axo „noTponiMMo” 10 #aHa 3a „nonyHy” 
flo 31.03., ocTaje HaM 14, Tj. npaBoc/iaBHM Ycxpc je 14. 
anpM/ia 2003. no Jy/injaHCKOM xa/ieHflapy m/im, axo flo- 
flaMo 13 flaHa 3aocTaTxa 3a IperopnjaHCKMM xa/ieHfla- 
poM, to je 27. anpM/i 2003. 

rperopujaHCKM Ka/ieHflap - hobi/i cti/iji 

C o63MpoM Ha TanHOCT ca KojoM je ypa^eH m Ha 
#o6py caMepTtnBOCT ca to^mhihjMM rjnx/iycoM, obom 
xaneH^apy flajeMo nocehHO MecTo. IperopnjaHCKn 
xaneH^ap cnpxn flaHac Kao Mel)yHapeoflHn craH- 
flapfl 3a rpa^aHCKy ynoTpe6y. JacHO je a je HacTao 
xao no6o^maH>e Toxa m pacnope^a rjepeMOHnja/mnx 
floral)aja y npaxcn PnMOKaTonnHxe m IXpoTecTaHTcxe 
i^pKBe. 

AxyMy/iarjnja pa3/inxe fly>xnHe Tponcxe rofln- 
He m jy/injaHCKe Ka/ieHflapCKe roflMHe ofl 0.0076 flaHa 
roflMHiite, flOBe/ia je #o Tora #a ce Beh y mecHaecTOM 
Bexy HaKynn 10 flaHa, hito je y oflHOcy Ha pe# npnpofl- 
hmx floral)aja 6n/io npMMeTHO. OBaj npo6/ieM je noce6- 
ho TaHTMpao PMMOxaTOTiMHxy i^pKBy, jep ce hmhm/io #a 
he flohn BpeMe a ce Ycxpc c/iaBM y neTo. liana IlaBne 
III je perpyTOBao hckotimko acTpoHOMa, npBeHCTBeHO 
je3yMTy Cristopher- a Clavius- a fla npe^no^ce pemeite 3a 
no6o^maH>e Ka/ieHflapa. Ohm cy npe,zyio;>Kn/in pe^opMy 
Ka/ieHflapa y cx/ia^y ca pemeiteM xoje je flao acTpoHOM 
m 4>M3Mnap Luigi Lilio hchito paHMje. Ka^a je M3a6paH 
Ugo Buoncompagni 3a nany (rpryp XIII), Hac/ie^no je 
pa3/iMHMTe npenopyxe 3a pe^opMy xa/ieHflapa. Ofl/iy- 
hmo ce 3a Clavius- ob npe,zyior m 24. 02. 1582. roflMHe je 
M3^ao nancxy 6y/iy Inter Gravissimas Har/iamaBajyhn 
TMMe #a je to M36op „H3Mel)y ...” hito m jecy noneTHe 
penn Te 6y/ie. CaMa pe^opMa ce cacToja/ia y c/iefleheM: 

• M30CTaB7ta ce 10 flaHa m 3 Ka/ieHflapcKor 6pojan>a m 
H ana>xe ce fla noc/ie neTBpTxa, 4. oKTohpa 1582. 6y^e 
neTax, 15. OKTohap 1582. 

• Meita ce npaBM/io 3a npecTynHe roflMHe yTonnxo 
hito BMuie HMcy npecTynHe roflMHe xoje 03HanaBajy 
CTo/ieha (ctotmhc) yxo/inxo 6poj cTo/ieha HMje ^ctbmb 
ca 4 6e3 ocTaTxa. 

• no/xmaj flOflaTHor flaHa y npecTynHoj to^mhm ce no- 
Mepa ca flaHa npe 25. 4>e6pyapa (paHMje cy Hajnemhe 
6n/ia 2 24. (j)e6pyapa!) H a flaH noc/ie 28. 4>e6pyapa, Tj. 
nojaBTtyje ce 29. 4>e6pyap. 

OB^e je MHTepecaHTHO pehM fla ce nancxa 6y/ia 
HMje ocBpHy/ia Ha npo6/ieM noneTxa Ka/ieHflapcKe ro- 
^MHe n fla je npBM jaHyap y Bp/io pa3/iMHMTMM TpeHy- 
i^MMa y pa3HMM cpe^MHaMa yBe#eH xao noneTaK xa/ieH- 
flapcxe ro^MHe. 


Mcto Taxo, OBa pe^opMa HMje flOBe/ia flo crafin- 
HM3ai^Mje „nono^caja” flaTyMa npo/iehHe paBHOflHe- 
BMi^e, HMMe 6 m ce nojeflHOCTaBMO panyH noxpeTHMx 
npa3HMxa. IIpeTnocTaBTBa ce fla pe^opMa, xoja je to 
npe#BM])a/ia, HMje ycBojeHa M3 (hckmx) no/inTMHxnx 
pa3/iora. 

Cbm ocTa/m xa/ieHflapn, xojM cy flaHac y ynoTpe- 
6 m, orpaHMneHM cy Ha nojeflMHe pe/inrnje m xy/rrype. 
IIpeflHOCT rperopMjaHCKor xa/ieHflapa 6nna je H>eroBa 
McxopMCTMBOCT m 3a CBeTOBHe m 3a flyxoBHe noTpehe m 
jeflHOCTaBHOCT y npMMeHM. 

Po^MHe ce panyHajy o^ noneTHe enoxe Kojy je 
fle(|)nHncao Dionysius Exiguus m nofle;teHe cy Ha ^Be 
Knace: oOmhhc ro^MHe m npecTynHe ro^MHe. OhnnHa 
ro^MHa MMa 365 flaHa; npecrynHa 366 flaHa, ca je^HMM 
yMeTHyTMM ^aHOM, 03HaneHMM xao 29. 4>e6pyap, Kojn 
npeTxo^M 1. MapTy. npecTynHe roflMHe ce o^pe^yjy 
npeMa c/iefleheM npaBMny: 

• CBaxa ro^MHa xoja je fleH)MBa TanHO ca neTnpn je 
npecTynHa ro^MHa, M3y3eB roflMHa xoje cy fleH)MBe 
TanHO ca 100, OBe CToneTHe ro^MHe cy npecTynHe ro- 
^MHe caMo axo cy TanHO ^e^MBe ca 400. 

Kao pe3y/rraT ro^MHa 2000. je npecTynHa ro^MHa, 
AOK 1700, 1800, 1900, m 2100. HMcy npecTynHe to^m- 
He.... OBa npaBMna ce Mory npMMeHMTM Ha BpeMeHa npe 
IperopnjaHCKe pe^opMe HMMe ce CTBapa nponenTMHKM 
TperopMjaHCKM xaneH^ap. Y obom c/iynajy, ro^MHa 0, (1 
ro^MHa n.H.e.) ce CMaTpa npecTynHOM to^mhom. 

TperopMjaHCKM xa/ieHflap je, npeMa TOMe, 3a- 
CHOBaH Ha i^Mxnycy o^ 400 roflMHa, Kojn ca^p^cn 146 
097 flaHa. nouiTo ce 146 097 Mo>xe no^enMTM ca ce^aM 
6e3 ocTaTxa, TperopMjaHCKM rpa^aHCKM xaneH^ap ce 
noHaBTta TanHO nocne 400 roflMHa. J\ejbeibe 146 097 
ca 400 flOBOfln ^o cpe^ite ^yncMHe ofl 365.2425 ^aHa y 
KaneH^apcKoj roflMHM, xoja je Onncxa cpe^itoj Bpefl- 
hoctm ^yncMHe Tponcxe ro^MHe. nope^eite ca paHMjoM 
je^HaHMHOM oTxpMBa a a TperopMjaHCKM xa/ieHflap axy- 
My/mpa rperuxy o^ je^Hor ^aHa 3a 2 500 roflMHa. Ma^a 
cy npe^nonceHa pa3Ha noAeruaBaita CMCTeMa npecTyn¬ 
He roflMHe HMje^HO HMje 3BaHMHHO npMXBaheHO. 

Mecei^M TperopMjaHCKor xaneH^apa 


1. 31 jaHyap 

2. 28 (})e6pyap* 

3. 31 MapT 

4. 30 anpn/i 

5. 31 Maj 

6. 30 jyH 


7. 31 jy/i 

8. 31 aBrycT 

9. 30 cenTeMhap 

10. 31 OKTohap 

11. 30 HOBeMhap 

12. 31 ^ei^eMhap 


* Y npecTynHoj ro^MHM, 4>e6pyap MMa 29 flaHa. 


Y CBaxoj ro^MHM, ^aTyMM cy oflpel)eHM npeMa 
6pojy ^aHa ofl noneTxa Mecei^a. Pe^ Mecei^M n 6poj ^a- 
Ha y Mecerjy je ycBojeH M3 JynnjaHCKor xa/ieHflapa. 


KA/lEHflAPM 


BacnoHa 



MpKBeHa npaBi/ma 

YnopMniHe Ta+xe ijpxBeHnx xaneH^apa (Xpn- 
mhaHCKMx ijpXBn) cy TpeHyijn (flaTyMn) T3B. „noxpeT- 
hmx” n „CTa7iHMx” npa3Hnxa. Eoncnh je maBHM „Heno- 
KpeTHM” npa3HMK, a flaTyMn BehnHe flpyrnx noxpeTHnx 
npa3HMKa cy oflpe^eHM y o^Hocy Ha Ycxpc (Bacxpc). 
IIoKpeTHM npa3HMi^M cy y BpeMe EorojaBn>eH>a He,n,en>e 
xoje ce pa+yHajy ofl Eoncnha m npa3HMKa EorojaBn>eH>a. 

HancanocT, 36or M3y3eTHO H3pa>xeHHx ayTO- 
homhmx MHTepeca, y obom fleny npMMeHe xaneH^apa 
nocTojn 6/iam xaoc, na heMo OB,n,e flaTH je,n,aH npecex 
OHora hito ce flaHac Monce Ha3BaTM cxopo cnrypHHM. 

Y M3BopHMM panyHMMa oflpe^eHO je a a je Ycxpc y 
He,n,en>y xoja npaTM npBM „ijpXBeHH” nyH Meceij nocne 
MapTOBCKor eKBMHOKijMja. Obo He Tpe6a MemaTM ca 
nony/iapHMM nojMOM fla Ycxpc na^a y npBy He,n,en>y no¬ 
cne nyHor Meceija xojn npaTM nponehHM exBMHOijnj. 
Kao npBO, nponehHM exBMHOijnj He na^a o6aBe3HO 21. 
MapTa. Ocmm Tora, ijpXBeHn nyH Meceij HMje mcto hito 
m acTpoHOMCKM nyH Meceij - oh ce 3acHMBa Ha Ta6e- 
naMa xoje He y3MMajy y o63Mp xoMnnexcHOCT xpeTaita 
Meceija. Kao pe3ynTaT, flaTyM ijpXBeHor nyHor Mece- 
ija Monce 3HaTHO #a ce pa3nnxyje 0 , 11 , CTBapHor nyHor 
Meceija. IperopnjaHCxn cmctcm npecTynHe ro^MHe 
cnpenaBa # a pa3nnxa M3Mel)y „ijpXBeHnx” MeceneBMx 
Tahena m acTpoHOMcxnx no^aTaxa o cj)a3aMa Meceija 
floCTMme BMine ofl 5 flaHa. Me^yTMM, tmx Hexonnxo fla- 
Ha m pa3nMHMTM xaneHflapcxM cmctcmm cy ,n,OBon>Hn #a 
M3a30By npnnn+Hy 36pxy. 

IIpeMa ijpXBeHMM TahnnijaMa ijpXBeHn nyH Me- 
ceij je fle^MHMcaH xao neTpHaecTM aaH Tahnnija Mece- 
ija, flox ,o,aH 1. oflroBapa ijpxBeHOM Mna^oM Meceijy. 
Ta6nnije ce 3acHMBajy Ha Mctohobom ijnxnycy, y xo- 
Me 235 cpefliBMx cnHOflnnxnx Meceijn Tpaje 6939.688 
flaHa. ITohito je fleBeTHaecT IperopnjaHcxnx ro^MHa 
6939.6075 flaHa, TpeHyijn MeceneBMx MeHa he ce noHO- 
bmtm cxopo MCTor flaTyMa fleBeTHaecT ro^MHa xacHMje. 

a ce cnpenn Haxynn>aH>e pa3nnxe ofl 0.08 flaHa 
no MeTOHOBOM ijnxnycy, Tafinmje ca^pnce nonpaBxe 3a 
CMHxpOHM3ai^Mjy Ha flyrnM BpeMeHCXMM MHTepBanMMa. 
KoMnnnxaijnje ce nojaBn>yjy m 3aTO hito cy TahenapHM 
Mecei^M ofl 29 nnn 30 flaHa. KoMnneTaH cmctcm ca^pncn 
nepMOfl ofl 5 700 000 ro^MHa ofl 2 081 882 250 flaHa, 
hito je jeflHaxo 70 499 183 Meceijn. Ilocne OBor nepno- 
Aa, flaTyMM Ycxpca ce noHaBTtajy. 

Cne^ehn anropMTaM 3a M3panyHaBaH>e flaTyMa Yc¬ 
xpca je ocHOBaH Ha anropMTMy Oudina , 1940. Oh Bancn 
3a CBaxy IperopnjaHCxy ro^nHy, HE CBe npoMeHTtnBe 
cy ijenn 6pojeBM m ocTaijn cbmx ,u,en>eH>a cy 3aHeMape- 
hm. KoHanHM flaTyM je aT ca HM, Meceij m Hfl, flaH y 
Meceijy. Hexa yrnacTe 3arpa,n,e 03HanaBajy ijenohpojHn 
pe3ynTaT ,n,en>eH>a flBa 6poja, a cjiyHxijnja MOD MMa 
paHMje 3HaneH>e. HaBefleHM anropMTaM nocTaje 

Hj = [Hr/100], 

H 2 = MOD(Hr,19), 

H 3 - [(H x ~ 17)/25], 

H 4 = H, - [H/4] - [(H 1 - H 3 )/3] + 19 x H 2 + 15, 


H 4 = H 4 -30x[H 4 /30], 

H 4 = H 4 - [H 4 /28] x (1 - [H 4 /28] x [29/(H 4 + 1)] x [(21 
-h 2 )/ii], 

H 5 = Hr + [Hr/4] + H 4 + 2 - Hj + [H/4], 

H 5 = MOD(H5, 7), 

H 6 — H 4 — H 5 , 

HM = 3 + [(H 6 + 40)/44], 

Hfl = H 6 + 28 - 31 x [HM/4]. 

npMMep: M3panyHajTe flaTyM Ycxpca +2003. ro^MHe. 

Hj = (2003/100) = 20, 

H 2 = MOD(2003, 19), = 8, 

H 3 = [(20 - 17)/25], = 0, 

H 4 = 20 - [20/4] - [(20 - 0)/3] + 19 x 8 + 15, = 176, 

H 4 = 176-30 x [176/30], = 26, 

H 4 = 26 - [26/28] x (1 - [26/28] x [29/(26 + 1)] x [(21 
-8)/ll]), = 26-0x(l-0xlxl) = 26, 

H 5 = 2003 + [2003/4] + 26 + 2 - 20 + [20/4], = 2516, 

H 5 = MOD(2516,7), = 3, 

H 6 = 26 - 3, = 23, 

HM = 3 + [(23 + 40)/44], = 4 
Hfl = 23 + 28 - 31 x [4/4]. = 20. 

JespejcKi/i Ka/ieHflap 

JeBpejcxM xaneH^ap je nyHMeonapHM xaneH^ap m 
flaHac 3acHOBaH BMuie Ha npopa+yHMMa Hero Ha nocMa- 
TpaiBMMa. OBaj xaneH^ap je 3BaHM+HM xaneH^ap M3pae- 
na m nnTyprnjcxn xaneH^ap jeBpejcxe Bepe. 

Y npMHijnny no+eTax CBaxor Mecei^a je o^pe^eH 
MnaflMM Mecei^oM m3 Ta6ene ( molad) xoja je 3acHOBaHa 
Ha ycBojeHoj cpe,o,H>oj Bpe^HOCTM Mece+eBor i^nxnyca 
(nyHai^nja). J \a 6 m o6e36e,u,MnM ^a ce BepcxM npa3HMi^M 
nojaBn>yjy y oflroBapajyhoj ce30HM, Mecei^M cy yMeTHy- 
tm npeMa Mctohobom i^Mxnycy, y xoMe ce 235 nyHai^Mja 
nojaBn>yje y 19 ro^MHa. 

no Tpa^Mi^MjM, flaHM y He,u,en>M cy o3Ha+eHM 6po- 
jeBMMa, a caMo ce,o,MM flaH, Cxa66am , MMa MMe. flaHM ce 
pa+yHajy ofl 3ana3a flo 3ana3a, Taxo a 1. flaH noHMH>e 
3ana30M y cyhoTy m 3aBpruaBa ce npM 3ana3y y He,o,en>y. 
Cxa66am noHMH>e npM 3ana3y y neTax m 3 aBpruaBa ce 
npM 3ana3y y cyhoTy. 

npaBi/ma 

ToflMHe ce pa+yHajy ofl Epe nocTaHxa, MnM Era 
Mundi y xoja o^roBapa 7. oxTohpy -3760. no JynnjaHexoM 
nponenTM+xoM xaneH^apy. CBaxa roflMHa ce cacTojn ofl 
flBaHaecT nnn TpnHaecT Mecei^M xojn ce cacToje M3 29 nnn 
30 flaHa. Je,o,aH yMeTHyTn Mecei^ ce yBOflM y ro^MHaMa 3, 
6,8,11,14,17 m ^yfleBeTHaecToroflMuiifceMi^nxnycy ofl 
235 nyHaijnja. no+eTHa ro^MHa xaneH^apa, A.M. (Anno 
Mundi ) 1, je ro^MHa 1. fleBeTHaecToroflMuiifcer i^nxnyca. 

KaneH^ap 3a flaTe ro^MHe je ycTaHOBTteH o,o,pe- 
^MBaiteM flaHa He,o,en>e 1. Tncxpn (npBM flaH Rosh 
Hashanah nnn HoBa To^MHa) m 6 pojeBa flaHa y roflM- 
hm. IbflMHe cy oflpe^eHe npeMa 6pojy flaHa y roflMHn 
(norneflajTe Ta6ene 1, 2, 3 m 4.). 


BacnoHa 


KA/lEHflAPM 




HenoTnyHa 

Pery/iapHa 

lloTnyHa 

06MHHa 

roflMHa 

353 

354 

355 

ripecTynHa 

roflMHa 

383 

384 

385 


Ta6ena 1. Oflpel)HBaH>e roflMHa y jeBpejcicoM KaneHfla- 

py 


1. 

Tishri 

30 

7. 

Nisan 

30 

2. 

Heshvan 

29* 

8. 

lyar 

29 

3. 

Kislev 

30 + 

9. 

Sivan 

30 

4. 

Tevet 

29 

10. 

Tammuz 

29 

5. 

Shevat 

30 

11. 

Av 

30 

6. 

Adar 

29* 

12. 

Elul 

29 


Ta6ena 2. Mecerin y jeBpejacoM KaneHflapy 

* Y noTnyHoj roflHHM, Hesvan MMa 30 flaHa 

+ Y HenoTnyHoj roflHHM, Kislev MMa 29 flaHa 

* IIpecTynHe roflMHe Adar / MMa 30 flaHa, cneflehn je 
Adar II Kojn MMa 29 flaHa 


HenoTnyH ( haser ) ivieceij - MeceLi ofl 29 flaHa 
riyH (male) Meceij - MeceLi ofl 30 flaHa 

06uHHa roflMHa - roflMHa Koja MMa 12 MeceflM ca yKyn- 
ho 353,384 m/im 355 flaHa 

ripecTynHa roflMHa - roflMHa Koja MMa 13 MeceflM ca 
yKynHO 383,384 m/im 385 flaHa 

lloTnyHa roflMHa ( shelemah ) - roflMHa y Kojoj MeceLi 
Hesvan m Kislev MMajy 30 flaHa 

HenoTnyHa roflMHa (haser) - roflMHa y Kojoj MeceLi 
Hesvan m Kislev MMajy 29 flaHa 

PeflOBHa roflMHa (kesidrah) - roflMHa y Kojoj MeceLi 
Hesvan MMa 29 flaHa a Kislev MMa 30 flaHa 

Halakim (jeflHMHa halek) -„fle/ioBM"Haca, 1080 
halakima no nacy 

Molad (MHOKMHa moladot) -„po?)ehbe"l\/leceLia, 3H3hm 
BpeMe KOHjyHKLiMje 3a MOflepHe Ka/ieHflapcKe CBpxe 

Dehiyyah (MHO>KMHa dehiyyot) -„Ofl/iarai-be", npaBM/io 
KaiBhberba 1. tishria flo noc/ie molada 


Ta6ena 3. TepMMHonornja jeBpejcKor KaneHflapa 

MeceflM Heshvan m Kislev MMajy npoMeH/BHBy fly- 
>KMHy fla 6m 3aflOBon>nnn 3axTeBe 3a flyncnHy roflMHe 
(norneflajTe Ta6e/iy L). y npecTynHMM roflMHaMa, Me- 
cefl Aflap ofl 29 flaHa, je 03HaneH ca Aflap II, a H>eMy 
npeTxoflM yMeTHyTM MeceLi Aflap I ofl 30 flaHa. 

3a npopanyHe KaneHflapa, flaH nonnite y 6 na- 
coBa nocne noflHe hito je 03HaneH0 ca nacoBM. Ha- 
cobm cy nofle/teHM Ha 1080 halakim- a; Taxo je jeflaH 
helek 31/3 ceKyHfle. (TepMOHonornja je o6janiH>eHa 
y Ta6e/iM 3). KaneHflapcKM npopanyHM ce oflHoce Ha 
MepMflMjaH Jepyca/iMMa, 2 naca 21 MMHyTa mctohho ofl 
Greenwich- a. 

Oflpe^MBaH>e 1. Tishri- a KaneHflapaca roflMHa 


noHMH>e ca npBMM flaHOM Rosh Hashanaha (1. Tishri). 
Oflpe^eHO je flaHOM Tishri molad m ca neTHpM npaBM- 
na ofl7iaraH>a (dehiyyot). Dehiyyot Monce fla oflnoncn 1. 
Tishri jeflaH mtim flBa flaHa nocne molada. yTaOnnneHM 
MnaflM MeceriM ( maladot ) ce panyHajy ofl Tishri molad 
roflMHe 1. A.M., hito ce flecnno 2. flaHa y 5 nacoBa, 
204 halakim-a (Tj., 11:11:20 nocne noflHe y Heflen>y 6. 
OKTo6pa -3760. JynnjaHCKor nponenTMHKor KaneHfla¬ 
pa). ycBojeHa BpeflHOCT cpeflH>e nyHarinje je 29 flaHa, 12 
nacoBa, 793 halakim-a (29.530594 flaHa) fla 6m ce M36e- 
rne rpeniKe ofl6ariHBaH>a m 3aoKpyncMBan>a, npopanyHM 
ce Bpme y halakim- a, a He y flerinMannMa flaHa, noniTO 
je ycBojeHa nyHariMOHa KOHCTaHTa TanHO M3panceHa y 
halakim- a. 


JlyHaflMje 

Hefle/be-flaHM-HacoBM-fio/afr/mi 

1 

= 4-1-12-0793 

12 

= 50-4-08-0876 

13 

= 54-5-21 -0589 

235 

= 991-2-16-0595 


Ta6ena 4. KoHCTaHTe nyHarinje 3a oflpel)HBaH>e 1. 
Tishri- a. 

JlyHarinoHe KOHCTaHTe noTpe6He 3a panyH cy 
npMKa3aHe y Ta6enn 4. Ofly3HMaH>eM Heflen>a, OBe koh- 
CTaHTe flajy noMepaite flaHa y Heflen>n Koje ce nojaBn>yje 
nocne CBaKor riMKnyca. 

llpuMep 1: 

Hal)n flaH y Heflen>H n BpeMe Tishri molad 2. A.M. 

IIomTO je to o6nnHa roflMHa, 1 A. M. MMa flBaHa- 
ecT nyHarinja. IIpeMa TOMe, noMepaite flaHa y Heflen>H 
y TOKy flBaHaecT nyHarinja ce Monce flOflaTM Ha molad 
enoxe: 


flaH 6. y 14 nacoBa 0000 halakim- a oflroBapa cpefln y 8 
nacoBa nocne noflHe. 



flaHM - nacoBM - halakimi 

molad 

2 - 05 - 0204 

+ 12/iyHaflMja 

4-08-0876 

tishri molad 

6-14-0000 


Dehiyyoti cy Kao hito cnefln: 

1. Ako Tishri molad nafla 1., 4., nnn 6. flaHa, 1. Tishri je 
oflnonceH 3a jeflaH flaH. 

2. Ako ce Tishri molad nojaBn>yje y nnn nocne 18 
nacoBa (Tj., y noflHe), Tafla je 1. Tishri oflnonceH 3a 
jeflaH flaH. Ako obo npoy3poKyje fla 1. Tishri nafla 1, 

4. nnn 6. flaHa Tafla je oh oflnonceH 3a join jeflaH flaH 
fla 6n 3aflOBon>no dehiyyah (1). 

3. Ako Tishri molad HeKe o6nnHe roflMHe (Tj., roflMHe 
ofl 12 Mecerin) nafla 3. flaHa nocne 9 nacoBa, 204 
halakima , Tafla je 1. Tishri oflnonceH 3a flBa flaHa flo 

5. flaHa, 3aflOBon>aBajyhn TaKo dahiyyah (1). 


KAJlEHflAPM 


BacnoHa 









































4. Ako npBM Mo/iafl nocne npecTynHe ro^MHe na^a Ha 
Apyrn flaH y mtim nocne 15 nacoBa, 589 halakima , 
Ta^a je 1. Tzs/zn OAnonceH ofl je^aH , 0,0 3. AaHa. 

llpuMep 2: 

Hal)n flaH 1 .Tishri 5760. A.M. 

rioniTO je noneTHa enoxa, 5759 ro^MHa npomna m 
caApncn 303 fleBeTHaecToroflMiiiifca ijnxnyca m ABe ro- 
flMHe, o6e OBe ro^MHe cy o6n+He ro^MHe. JlyHaijnoHe 
KOHCTaHTe xoje cy paHnje AaTe (ca ennMMHncaHMM ije- 
TiMM He^eTbaMa) Aajy noMepaite AaHa y HeAen>n, xoje ce 
flo^aje Ha molad enoxe: 




AaHi/i - nacoBM 
- halakimi 

i^MK/iyc oa 19 
rofli/ma 

303x2-16- 

0595 

= 2-22 - 1005 

ohuHHeroAMHe 

2x4- 08- 

0876 

= 1- 17- 0672 

npecTyHe 

roAMHe 

0x5 - 21 - 

0589 

= 0- 00- 0000 

molad enoxe 


2 - 05 - 0204 

tishri molad 
5760 A.M 


6-21 - 0801 


rioniTO ce molad nojaBityje 6. AaHa, dehiyyah (1) 
npoy3poKyje Aa je 1. Tishri OAnonceH Ha 7. AaH. Monce 
ce 3ana3MTM Aa he dehiyyah (2) Taxol)e npoy3poKOBaTM 
OA/iaraH>e 3a je^aH AaH, noniTO ce molad nojaBityje no- 
c/ie 18 nacoBa. Me^yTHM, Dehiyyah (1) MMa npeAHOCT. 

Pa3Ji03i/i 3a dehiyyot 

Dehiyyah (1) cnpe+aBa Aa ce Hoshana Rabba (21. 
Tishri) ^ec m Ha Shabbat n cnpe+aBa Yom Kippur (10. 
Tishri) Aa ce ^ec m Ha AaH npe mtim noc/ie Shabbat- a. 

Dehiyyah (2) je Beiirra+xn npon3BOA CTape npax- 
ce Aa CBaKM Meceij no+nite oa onancaita Mece+eBor 
cpna. npeTnocTaBTba ce Aa axo ce molad (ij. Mece+eBa 
xoH>yHXAMja) nojaBityje noc/ie noAHe, Mece+eB cpn ce 
He Monce ona3MTM ao 6 noc/ie noAHe, hito he OHAa 6 mtm 
c/ieAeher AaHa. 

Dehiyyah (3) cnpe+aBa o6n+Hy roAMHy Aa npel)e 
355 AaHa. Axo ce Tishri molad Hexe o6n+He roAMHe 
nojaBM y yTOpax y mtim nocne 3:11:20 nonoAHe hobm 
Tishri molad he ce nojaBMTM y mtim nocne noAHe y cy6o- 
Ty. npeMa dehiyyahu 1. Tishri cneAehe roAMHe je oatio- 
nceH ao HeACTte, a to M3a3MBa y cny+ajeBMMa dehiyyaha 
Aan>e OAanraite ao noHeAen>xa. Obo Aaje o6n+Hy toam- 
Hy oa 356 AaHa, ann OAnaraite 1. Tishria o a yTOpxa ao 
neTBpTxa Aaje roAMHy oa 354 AaHa. 

Dehiyyah (a) cnpe+aBa Aa npecTynHa roAMHa 6y- 
Ae xpaha oa 383 AaHa. Axo je Tishri molad xojn npaTM 
npecTynHy roAMHy y noHeAen>ax, y mtim nocne 9:32:43 
1/3 nonoAHe, npeTxoAHM Tishri molad (TpMHaecT Mece- 
ljm paHMje) nojaBTByje ce y yTOpax y nnn nocne noAHe. 
IIpeMa TOMe, no dehiyyahu (6) n (a), 1. Tishri xojnM 


noHMite npecTynHa roAMHa je OAnonceH ao neTBpTxa. 
fla ce cnpe+n roAMHa oa 382 AaHa, 

Dehiyyah (4) 3 a jeAaH AaH OAnance no+eTax o6n+He 
roAMHe. rioMepaite AaHa y HeAen>n nocne TpMHaecT 
nyHaijnja je 05-21-589. Axo ce Tishri molad npecTyn- 
He roAMHe Aecn 4. y 20 nacoBa 500 halakima , cneAehn 
Tishri molad he ce aocmtm 3. y 18 nacoBa 9 halakima. 
36or dehiyyaha (2) 1. Tishri npecTynHe roAMHe he 6mtm 
OAnonceH 3 a ABa ao 6. AaHa. 36or dehiyyaha (3) 1. Tishri 
cneAehe roAMHe he 6mtm OAnonceH 3 a ABa ao 5. AaHa. 
Pa3nnxa oa rnecT AaHa je xapaxTepMCTMxa npaBnnHe 
roAMHe, Taxo Aa Heshvan MMa 29 AaHa a Kislev 30 AaHa. 

1/lcTopi/ija JeepejcKor Ka/ieHflapa 

06mhho ce CMaTpa Aa je xoAM(j)nxoBaHn JeBpejcxn 
xaneHAap xaxaB mm AaHac no3HajeMo HacTao 4119 
A.M. (+359), MaAa je Ta+aH AaTyM Heno3HaT. Y to Bpe- 
Me je naTpMjapx HUM II, xpmehM TpaAnijnjy, HiMpMO 
npaBMna 3a pa+yHaite xaneHAapa. npe OBor BpeMeHa 
xaneHAap ce CMaTpao TajHOM HayxoM Bepcxnx Bna- 
ctm. npeAM3HMjn AeTan>n HUM-obot xaneHAapa HMcy 
Aomnn ao Hac, ann ce yrnaBHOM CMaTpa Aa je caApncao 
npaBMna y6aijnBaH>a y AOBeTHecToroAMiiiH>MM ijnxny- 
CMMa. flo AeceTor Bexa H.e. nocTojana cy Hecnaraita o 
npaBMM roAMHaMa 3a yhaijMBaite m o no+eTHoj enoxM 
3 a pa+yHaite roAMHa. 

HH(j)opMaijnje o xaneHAapcxoj npaxcM npe 
Hillel-dL cy (jrpameHTapHe M xj ecxo xoHTpaAnxTop- 
He. HajpaHMjn AOxyMeHTM noxa3yjy Aa je xaneHAap 
3acHOBaH Ha nocMaTpai+MMa Mece+eBnx MeHa. no- 
hito En6nnja cnoMnite ce30He npa3HMxa, Mopa Aa je 
nocTojano y6aijnBaH>e. BepOBaTHO je nocTojao cyxo6 y 
pa3Bojy xaneHAapcxMx npaxcn. 

M3rHaHCTBO M3 BaBMnoHa, y npBoj nonoBMHM 
rnecTor CToneha n.H.e., je Aocra yTmjano Ha JeBpejcxn 
xaneHAap. Obo ce n AaHac bmam no Ha3MBMMa Meceija. 
BaBMnoHCXM yTMijaj je MoncAa Taxol)e AOBeo ao npaxce 
MHTepxanaAMje, y6aijnBaH>a, npecTynHMx Mecerjn. 

3a BpeMe Sanhedrina, xoMncnja Sanhedrina ce 
cacTajana Aa npoijeHn M3BeniTaj o nocMaTpaity Me- 
ce+eBor cpna. KaAa ce HMje Morno nocMaTpaTM, hobm 
Meceij je no+nitao 30 AaHa nocne no+eTxa npeTxoAHor 
Meceija. Ha OAnyxy o y6aijnBaH>y yTmjano je (MaAa ra 
HMje noTnyHO OApeAMno) CTaite BereTaijnje m >xmbot 
nCMBOTMH>a. 

1/lcjiaMCKi/i KaneHAap 

HcnaMCXM xaneHAap je ncxity+MBO Mece+eB xa¬ 
neHAap y xoMe MeceAM OAroBapajy Mece+eBOM AMxnycy 
4>a3a. Kao pa3ynTaT, ijnxnyc oa 12 nyHapHMx MeceAM 
ce Bpaha yHa3aA xpo3 roAnhita Ao6a y nepnoAy oa oxo 
33 roAMHe. 3a Bepcxe CBpxe, MycnMMaHM cy no+nitann 
MeceAe ca npBOM BMAn>nBomhy Mece+eBor cpna nocne 
xoityHXAMje. 3a rpa^aHexe CBpxe necTO ce xopncTM xa¬ 
neHAap xojn anpoxcMMMpa Mece+eB 4>a3HM AMxnyc. 

HeAen>a ce cacTojana oa ceAaM AaHa oa xojnx CBa- 
xm no+Mite oa 3ana3a CyHAa. flaHM HeAen>e cy 03Ha+e- 
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hm 6pojeM, ca 1. ^aHOM Kojn no+nite npM 3ana3y y cy- 
6oTy m 3aBpmaBa ce npn 3a/ia3y y HefleTty. 5. flaH Kojn 
ce 30Be JyMa je flaH 3a 3aje,o,HHHKe Mo/inTBe. HacynpoT 
cy6oTH>eM flaHy XpMinhaHa n JeBpeja, JyMa Hnje ^aH 
o,o,Mopa. JyMa no+nite ca 3a/ia30M Cymja y neTBpTaK n 
3aBpmaBa ce ca 3a/ia30M y neTaK. 

ripaBMua 

IbflMHe 0 , 0 , ^BaHaecT Mecen,n ce pa+yHajy 0 , 0 , Hijra 
epe, Koja je cnoMeH 6eKCTBy IIpopoKa (MyxaMe+a) n 
H>eroBMx c/ie^6eHMKa M3 Mexe y MeflHHy. OBa enoxa 1. 
A.H. (Anno Hegirae) Muharam 1. acrpoHOMM ymaBHOM 
CMaTpajy (Neugebauer, 1975.) ^a na^a y neTBpTaK, 15. 
jy/rn +622 (Jy/mjaHCKM Ka/ieH^ap). To ce 30Be acrpoHOM- 
cxa Hijra enoxa. XpoHononiKe Tad/iHije (npnMep, Mayr n 
Spuler , 1961, Freeman-Grenville , 1963.) o6hhho KopncTe 
neTax 16. jy/in Kojn je 03Ha+no rpaljaHCKy enoxy. Y o6a 
c/iy+aja nc/iaMCKH aH no+mte npeTxoflHor ^aHa npn 
3a/ia3y Cymja. 

3a Bepcxe CBpxe, CBaKn Meceij no+mte y npHmjnny 
ca npBMM ona>Kan>eM Mece+eBor cpna noc/ie M/ia^or Me- 
ceija. Obo je noce6HO Ba>KHO 3a ycTaHOBTtaBaite no+eT- 
xa n Kpaja PaMa^aHa. HapaBHO jja cy BpeMeHoce npn/in- 
xe AOBO^nTie , 0,0 bhcokc Henoy3^aHOCTn o^pe^MBaja OBor 
TpeHyTKa, na je yBe^eHa npaxca jja hobm Meceij Mo>Ke jja 
ce o6jaBn 30 ^aHa noc/ie no+eTica npeTxo,o,Hor Meceija. 
Ma+a cy ce Kopncrn/ie pa3He npon,e+ype npe+Bnljaita 
n o^pe^nBaita npBor ona>Kaita, OHe cy yBeic HMane 
cyMH>MB cTaTyc. Y npaxcn, nocTojn pa3H7ia>Keite H3Mel)y 
3eMa;ta, pe7inrno3Hnx Bol)a, rpenujH, htim jja ce ynoTpe- 
6e npopa+yHH, Kojn Mory 6 mtm 3acHOBaHn Ha tiohihm 
Mo^e/inMa. 

Xp0H07i03n npn npoy+aBaity nc/iaMCKe ncTopnje 
ynoTpe6;taBajy KaneHflap ca 30 roflnnntHM ijHKTiycoM. 
Y obom TaO/in+HOM KaneHflapy, nocTojn 11 npecTynHnx 
ro,o,HHa y ijHKTiycy 0 , 0 , 30 ro,o,HHa. Meceijn 03HaneHn He- 
napHMM 6pojeBMMa MMajy 30 flaHa, a Meceijn o3Ha+eHH 
napHMM 6pojeBMMa MMajy 29 flaHa, ca Tpn^eceTMM jja- 
hom flOflamM ^BaHaecTOM MeceiyyDhu al-Hijjah (bh^th 
Ta6e/iy 5). Kao npecTynHe roflHHe 03Ha+eHe cy roflHHe 
i^MK/iyca 2, 5, 7,10, 13, 16,18, 21, 24, 26 n 29. OBa Bpcra 
Ka/ieHflapa ce KopncTM y hckmm nc/iaMCKMM 3eM7taMa n 
Kao rpaljaHCKH KaneHflap, Ma^a ce noHeKafl Hexe flpyre 
ro^MHe KopncTe Kao npecTynHe roflHHe. Cpeflita fly^KM- 
Ha Meceija TpH,o,eceToro,o,Hnnter yTaO/inneHor KaneHfla- 
pa je Malta 3a 2,9 ceKyHfle 0 , 0 , cnHo^n+Kor Meceija. 


1. 

Muharram § 

30 

7. 

Rajab § 

30 

2. 

Safar 

29 

8. 

Sha'ban 

29 

3. 

Rabi'a 1 

30 

9. 

Ramadan* 

30 

4. 

Rabin II 

29 

10. 

Shawal 

29 

5. 

Jumada 1 

30 

11. 

Dhu al - 
Q'adah § 

30 

6. 

Jumada II 

29 

12. 

Dhu al- 
Hijjah 1 

29* 


Ta6e/ia 5. Meceijn TaO/in+Hor nc/iaMCKor KaneHflapa 


* y npecTynHoj roflHHH Dhu al - Hijjah HMa 30 ^aHa 

§ Mecei^n npa3HOBan>a 

41 Meceij CBenaHOCTM n CBeTKOBMHa 

Bi/i/fibi/iBOCT MeceneBor cpna 

no# onMTMa/iHMM yc/iOBMMa, MeceneB cpn ce MO>Ke 
Bn^eTM oko 15,4 naca noc/ie acTpOHOMCKor M/ia^or Me- 
ceija (Tj. Kon>yHKi^Mje), a/in o6hhho ce He bm^m npBnx 
24 naca. BaBM/iOHCKM acTpoHOMM cy 6 htih npBM Kojn cy 
pa3BM/in MeTOfle 3a npopaHyHaBan>e npBe bm^tbmboctm, 
Ma,o,a ce Ta6e/ie Koje cy npeocTa/ie He o^Hoce ^npeKTHO 
Ha OBaj pa+yH. HajpaHMje no3HaTe Ta6e/ie bm^tbmboctm 
cy al-Khwarizmi-jeBe (acTpoHOM M3 ^eBeTHaecTor BeKa 
M3 Bar^a^a). OBe Ta6e/ie, n MHore noc/ie h>mx, cy ocho- 
BaHe Ha MH^njcKMM KpMTepnjyMMMa jj ,a he Mecei^ 6 hth 
bm^tbmb aKo je TioKa/iHM HacoBHH yrao Mecei^a npn 3a- 
7ia3y CyHi^a je^HaK mtim Man>M o^ 78°. Ca pa3BojeM mc- 
naMCKe acTpoHOMnje, pa3BMjeHn cy jom KOMn/ieKCHMjM 
KpMTepnjyMM o^ CTpaHe nc/iaMCKMx acTpoHOMa. 

Mo^epHM Mo^e/in 3a npe^BM^aH>a npBe bm^tbm- 
boctm yKTty+yjy HehecKy MexaHHKy, c^epHy acTpo- 
HOMMjy, ce/ieHO/iorMjy, aTMoccj)epcKy 4 )M3MK Y M 
o^Ta/iMO/iorMjy. Bruin , 1977. je 6no npBM Kojn je npn- 
npeMMo OBaKaB MOflen. Ilyas , 1984, Bn^eBuin ^a ce 
nc/iaMCKM Ka/ieH^ap ynoTpe6;taBa rnnpoM CBeTa, je 
yBeo KOHi^enT „ International Lunar Dateline \ 3ana^HO 
o^ Kora Mecei^ Tpe6a ^a je Bn^TtnB npn ^o6poM yc/io- 
BMMa nocMaTpan>a. fla;te TeopeTCKe paflOBe je Bpmno 
Schaefer , 1988. Doggett , Seidelmann n Schaefer , 1988. 
m Doggett n Schaefer , 1989. cy opraHM30Ba7in once>KHe 
nocMaTpa+Ke nporpaMe. 

1/lcTopuja 1/lcnaMCKor KaneHflapa 

Mc/iaMCKor Ka/ieH^ap, Kao TiyHapHM Ka/ieH^ap 
6e3 yMeTan>a Mecei^n ^ao je IIpopoK y KypaHy (sura 
IX, ctmx, 36-37) n y iteroBoj c/iy>K6n „OnpouiTajHO 
xo^OHauihe”. To je 6n/io o^BajaH>e o^ TiyHMco/iapHor 
Ka/ieH^apa apancKor CBeTa y KOMe cy ce Mecei^n 3acHH- 
Ba/in Ha npBOM BM^en>y cpna, a je^aH yMeTHyT Mecei^ 
ce ,o,o,o,aBao aKo je to nsr/ie^a/io noTpehHO. 

Ka/in^y yviapy I. ce npHnncyje ^a je ycnocTaBMO 
Hijra Eru 17. A.X. He 3Ha ce KaKo je yTBp^eH no+eTHM 
^aTyM. na nnaK, npopa+yHn noKa3yjy ^a ce acTpoHOM- 
ckm M7ia,o, Mecei^ (Tj., KOH>yHKi^nja) nojaBMo 14 jy/ia 
+622. ro^MHe (npeTnocTaBTBajyhn AT =1.0 h ), TaKO ^a 
ce ona>KaH>e cpna ^ecn/io BepOBaTHO 16. jy/ia yBe+e. 


BASES OF THE CALENDAR 

In this article in the series on the calendar, the 
introduction is given on the astronomical and non- 
astronomical bases of the calendar. 

HacTaBaK y c/ie^eheM 6pojy. 


KAJlEHflAPM 


BacnoHa 














YAK-524.85+86 


Caiba flam/moBi/ili 

CTy.nieHTKMifca acTpcxJmsMKe, 

MaTeMaTMHKM (J>aKynTeT, Eeorpan 


Xi/ircoBO non>e 


PeBonyijMja y 4)M3nijM Koja ce flecMna tokom ce- 
^aM^eceTMx roAMHa nponmor Bexa, AOHena je BeoMa 
ycneniHy Teopnjy y (Jmsmijm necTMija no3HaTy Kao 
„CTaH ( a,ap ( a,aH Mo^en” Teopnja je Moraa a a o6jacHM pe- 
3ynTaTe CBaxor eKcnepMMeHTa cj)M3nKe necTMija. YTa- 
6ana je CTa3y Ka yHMcjMKaijMjM cj)yHAaMeHTa;iHMx cnna 
n o6e36e ( o,Mna je HBpcTe TeMe;te 0,0, Kojnx Teopnja Mo>Ke 
Aa rpa^M eKCTpanonaijHje Ka bhihhm eHeprnjaMa mtm- 
Me Ka no+eijHMa yHHBep3yMa. 

CTaH^ap^aH MOflen je CBeo6yxBaTaH Mo^en 
Kojn CBy MaTepnjy n CBe cnne, ocmm rpaBHTarjHOHe, 
o6janm>aBa nocTojaiteM 24 necTHije n 24 aHTH+ecTHije. 
IIpM TOMe cnajaite necTHije n o^roBapajyhe aHTH+e- 
CTMi^e npo^yKyje eHeprnjy eKBHBaneHTHy yKynHoj Ma- 
cn obmx necTHija. Ilpoijec je BeoMa Moryh m y cynpOT- 
hom cMepy m jaxo 6nTaH 3 a no+eTaK CBeMMpa. HecTMije 
ce ^ene Ha KBapKOBe (6+6), nenTOHe (6+6) m 6o30He 
(12+12). E 030 HM cy HecTHije hocmoijh HHTepaKijHja. 
OHe nocpe^yjy M3Mel)y HecTHija Koje MHTeparyjy. 
Taxo (Jiotohh nocpeAyjy y eneKTpoMaraeTHHM, TpM 
BpcTe necTMi^a y cna6nM m ocaM BpcTa BeoMa MacnB- 
hmx necTMi^a noA Ha3MBOM myoHM nocpeAyjy y jaKMM 
MHTepaKijMjaMa. C/raHAapAaH Mo^en npe^BMlja Aa , 0 , 0 - 
MeT CBaxe HHTepaKijHje 3aBMCMTM 0 , 0 , Mace +ecTHije ho- 
cnorja MHTepaKijMje m to Taxo Aa hito je Maca Hocnorja 
Malta, to je Behn aomct. 3aTO je HajBehn aomct eneK- 
TpoMarHeTHe HHTepaKijHje jep (Jiotohh HeMajy Macy. 

Pa37iMKa y MacaMa Hocnorja HHTepaKijHja je 6m- 
na rnaBHa npenpexa Ka cnajaity cbmx cnna y jeflHy. 
Pemeite je cthhio 0 , 0 , IlMTepa XMrca ( Peter Higgs) KojM 
je pa3MaTpao MoryhHOCT Aa je rjeo npocTOp ncnyiteH 
noTteM, CTiM+HO Kao hito je npocTOp oko CBaKor Mar- 
HeTa ncnyiteH eneKTpoMaraeTHHM no;teM. Obo no;te, 
Ha3BaHO Xmtcobmm noTteM, Kao CBa flpyra, noHarna 
ce no o^pe^eHMM je^Ha+MHaMa m MMa CBojy necTHijy- 
nocpe^HMKa. Ka^a ce to no;te ca cbmm iteroBHM Ka- 
paKTepMCTMKaMa y6arjn y flOTaflamity TeopMjy (3a+e- 
TaK TepMje Koja o6jeAHH>yje eneKTpoMaraeTHy m cna6y 
MHTepaKi^Mjy) Ao6njajy ce H3HeHal)yjyhH pe3ynTaTM. 
HecTMi^e Koje MHTeparyjy ca h>mm MMahe Macy je^HaKy 
Hynn Ha bmhimm TeMnepaTypaMa, ,0,0k he Ha hm)kmm 6m- 
tm ycnopaBaHM yTMijajeM OBor no;ta m Kao nocne^Mi^y, 
Ao6nhe Macy. OBa nojaBa ce Mo>Ke ohjacHMTM je^HMM 
OBaKBMM npMMepOM: 3aMMC7iMMO KOKTen 3a6aBy HeKe 
nonMTMHKe CTpaHKe y npocTOpMjM no Kojoj cy nnaHO- 
bm Te CTpaHKe pacnopel)eHH yHncjiopMHO. Ka^a npe^- 
ceflHMK CTpaHKe y])e, cbm nnaHOBH y iteroBoj 6hm3mhm 
nocTajy npMBy+eHM iteroBOM nojaBOM m no+nity Aa 
ce rpynMuiy oko itera. KaKO ce npe^ce^HMK Kpehe no 


npocTOpMjM TaKO npMBna+M nnaHOBe KojMMa ce npn- 
6nn>KaBa, a ohm Koje HanycTM Bpahajy ce Ha no+eTHe 
no3nijnje. 36or HMiteHMi^e ^a ra y CBaKOM TpeHyTKy 
OKpy>Kyje roMMna oh nocTaje „tc>km”. TaKO je n ca +e- 
CTMi^aMa. no3a^MHCKO XnrcoBO noTte nocTaje HOKanHO 
M3BMjeHO y okotimhm Ta+aKa Kpo3 Koje npona3M necTM- 
i^a. MCTOp3Mja, Tj. 3ryuiH>aBaH>e noTta oko necTm^e 
,o,aje joj Macy. 

XnrcoBO noTte MMa Bpno Ba>KHy ynory y TyMa+eity 
Tora uiTa ce ^ecMno y paHOM yHMBep3yMy. CMaTpa ce 
,o,a Ka^a je yHMBep3yM 6 mo Bpno, Bpno Mna^ m Bpno, 
Bpno Tonao CBe MHTepaKi^Mje cy 6Mne Kao je^Ha, HMcy ce 
Mel)yco6oM pa3HMKOBane. Bpno 6p30 ce oflBojMna npBO 
rpaBMTai^MOHa (10 43 s o^ no+eTKa), 3aTMM jaKa (10 35 s) 
m Ha Kpajy cy ce pa3flBojnne cna6a m eneKTpoMameTHa 
(10 10 s). Ka^a ce roBOpn o pa3^BajaH>y cnna Kopncrn ce 
M3pa3 cnoHTaHM npeKMfl cnMeTpnje. Y obom cny+ajy 
CMMeTpnja HeMa Be3e ca opnjeHTai^MjoM y npocTopy, 
Beh je y nMTaity yHyTpamita CMMeTpnja Koja noBe3yje 
noHauiaite je^He BpcTe necTm^a y o^Hocy Ha Apyre. 
IIpBeHCTBeHO ce oahocm Ha HnrbeHnipy ^a cy necTMi^e 
paBHonpaBHe, a cnne Hepa3ABojHe. 

KaKO Aona3M ao npeKMAa? Ha obom MecTy Ha CAeHy 
CTyna XnrcoBO noTte. 3a Taj npOAec YT (yHncjMKaijno- 
Ha Teopnja Koja o6jeAMH>yje jaKy, cna6y m eneKTpoMar- 
HeTHy MHTepaKijnjy) npeABM^a nocTojaite BMuie Xnr- 
cobmx noTta (HajjeAHOCTaBHMja YT 3axTeBa nocTojaite 
24 XnrcoBa noTta). OHa cy OApel)eHa caMO CKanapHOM 
BpeAHomhy, HeMajy hcko ycMepeite Kao MameTHO n 
eneKTpM+HO noTte. TaKo^e, BpeAHOCT mm je pa37iM+MTa 
oa Hyne y „BaKyyMy”. Tpe6a HarnacMTM Aa ce BaKyyM 
OBAe He Monce cxBaTMTM Kao npocTOp 6e3 HecTMAa, hito 
je Moryhe KaAa cy y nnTaity MameTHa m eneKTpM+Ha 
noTta Koja cy jeAHaKa Hynn KaAa HeMa HaeneKTpncaHnx 
HecTMAa mtim MarHeTa. Md)yTMM, aKO 6 mcmo y3enn 
jeAaH cyhMMKpocKoncKM ago npocTOpa m 4>wrypaTMB- 
ho ra noAennnn Ha cnojeBe, y npBM OA03ro 6 mcmo CTa- 
bmtim KBapKOBe m nenTOHe HacyMM+HO pacnope^eHe, 
ncnoA 6 m MHine HecTMAe hocmoijm MHTepaKAMja Koje 6 m 
CB ojoM HenpeKMAHOM aKTMBHoruhy, AO^iacAMMa m oa- 
nacijMMa McnyitaBanM CKOpo Aeo Apy rM cnoj, a 3aTMM 
6 m Mtuao cnoj XMrcoBor noTta Koje je CBeo6yxBaTHO, 
6e3 o63Mpa rAe ce necTMije Hana3e, yBeK je Ty XMrcoBO 
noTte Aa Ha h>mx A^nyje m Aaje mm Macy. 3aTO ce BaKyyM 
OBAe oahocm Ha HajHMnce eHepreTCKo CTaite. 

36or naKtuer cxBaTaita o neMy ce OBAe 3anpa- 
bo paAM, Ha cnnijn 1 je npeACTaBTteH jeAHOCTaBaH 
AMjarpaM rycTMHe eHeprnje ABa XnrcoBa noTta, A m B. 
YKynHa rycTMHa eHeprnje je npeACTaBTteHa 4>yHKAnjoM 
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y o 6 /iMKy coM 6 pepa, Hnje jeflHaxa caMO 36 npy rycTM- 
Ha no;ta A n B, Beh 3 aBncn n ofl itnxoBe Mel)yco 6 He 
MHTepaxrjnje. Ha c/inijn je npnxa 3 aHO xo/inxa 6 n 6 n;ia 
yxynHa rycTMHa eHeprnje axo 6 m no;te A MMa/io Bpe#- 
hoct 3, a no;te B BpeflHOCT 2. JIonTMija ( Guth , 1997) Ha 
Bpxy C 7 iy>KM 3 a naxnie o 6 jannteite eBO/iyrjnje Xmfcobmx 
no;ta m npeflCTaBTBa BpeflHOCTM no;ta AmB (xaxo ce 
xymnija Kpehe Taxo ce Meitajy BpeflHOCTM no;ta). Ka,n,a 
je TionTMija Ha Bpxy, BpeflHOCTM no;ta cy jeflHaxe Hy/iM 
m to oflroBapa CTaity cnMeTpnje. CBe MHTepaxijnje cy 
jeflHaxe jep cbm hocmoijm MMajy Macy jeflHaxy Hy/in. Ka- 
fla je TionTMi^a Ha flHy OHfla pe 3 y/iTaHTHO Xmtcobo no;te 
MMa HajHM>tcy eHepreTexy Bpe^HOCT, 3 Hann y nnTaity 
je BaxyyM. Koje he BpeflHOCTM no;ta Ta,n,a MMaTM 3 a- 
bmcm 0 , 0 , Tora r,n,e he TionTMija nacTM. Cbm npaBijn cy 
paBHonpaBHM, a Tanxa Ha xojoj he TionTMija 3 aBpniMTM 
6 nhe M 3 a 6 paHa c/iynajHO (Ha to ce oflHocn pen cnoH- 
TaHM y M 3 pa 3 y cnoHTaHM npexM# cnMeTpnje). Hohito 
e/ieMeHTapHe necTnije 3 aBMce o,n, Xmtcobmx no;ta to he 
HjMxobo noHamaite 3 aBMCMTM o,n, Bpe,n,HOCTM tmx no;ta, 
Tj. ofl Tora Koja he Tanxa Ha Kpyry BaxyyMa 6 mtm M 3 a- 
6 paHa. Pa 3 /iMHMTe necTnije MHTeparyjy ca pa 37 inHMTMM 
Xmtcobmm noTbMMa na he ce Mel)yco 6 HO pa 37 inxoBaTM, 
HITO 3 HaHM fta CMMeTpMje BMHie HeMa. 

YHM^MKai^MOHe Teopnje npeflnocTaBTtajy fla je 
Moryhe noHOBO ycnocTaBMTM cnMeTpnjy axo 6 mcmo 
mottim flocTnhn o,npe])eHe TeMnepaType. TeMnepaType 
cy totimxo Be/iMxe fla cy eHeprnje xoje mm oflroBapajy 
cy He,n,ocTM>XHe y axije/iepaTopHMa m y flaTtoj 6yn,y- 
hHOCTM. Kaxo 6 m npe/ia3 OTnpn/inxe M3r7ie,n,ao Mo>xe ce 
o6jacHMTM noMohy c/inxe 1. Ha Ma/iMM TeMnepaTypaMa 
pe3y/iTaHTHO Xmtcobo no;te MMa HajHM>xy eHeprMjy m 
T ionTMi^a ce Ha/ia3M 6 mtio me Ha xpyry BaxyyMa. Kaxo ce 
TeMnepaTypa noBehaBa Taxo XMrcoBa no;ta nonnity fla 
oci^M/iyjy, hito 3HanM fla /ionmija nonnite fla nocxaxyje 
ca jeflHe Tanxe Ha flpyry. Tlonmija he npBO nocxaxnBa- 
tm noMa/io Taxo fla ce Hehe mhoto yn,a;taBaTn o# xpyra. 
Kafla TeMnepaTypa flocTnrae o,npe])eHy BpeflHOCT non- 
TMi^a nonnite fla Oflcxane totimxo fla npecxane ijeHTpa/i- 
hm Bpx. IBeH cpeflitn no/io>xaj nocTaje ijeHTap coM6pe- 
pa m CBaxo Xmtcobo no;te MMa BpeflHOCT jeflHaxy Hy/iM, 
hito 3HanM a je CMMeTpMja ycnocTaBTteHa. 



C/ii/ixa 1. 


Y paHOM yHMBep3yMy nporjec je 6 mo mctm caMO 
o6pHyT. CnoHTaHM npexM# CMMeTpMje, xaxo Teopnje 
npeflBM^ajy, floroflno ce xafla ce yHMBep3yM oxraflno 
, 0,0 TeMnepaType o# 10 29 K. HaxoH npe/ia3a, oojn/iaijnje 
no;ta cy ce yracn/ie n XnrcoBa no;ta cy y3e/ia Hexe He- 
Hy/iTe Bpe,n,HOCTM. npoijec ce floroflno CByn,a y npocro- 
py, He3aBMCHO, Ha pa37IHHMTMM MeCTMMa y pa37IMHMTO 
BpeMe, a/iM BpeflHoern xoje cy XnrcoBa no;ta y3e/ia cy 
MCTe caMO y Ma/iMM pernoHMMa npocTOpa. To je no- 
c/ieflMija HeMoryhHOCTM ,n,a ce eijrexaT jeflHor ,n,ora])aja 
npeHece 3a orpaHnneHO BpeMe Ha Behe y,n,a7beHOCTM. 
TaxBO CTaite xpajite HeopraHM30BaHOCTM no/ba HMje 
mottio flyro ,n,a oncTaHe m xaxo ce yHMBep3yM xnaflMO, 
Bpe,n,HOCTM cy ce naraHO yjeflHanaBaTie. Me^yTMM y 
HexMM TanxaMa 6 m yMecTO Maje^Haneita ^ouitio ,n,o 
(jropMnpaita MameTHMx MOHono/ia. To cy o6jexTM 3a 
HMje je npe,n,CTaB7baH>e noTpe6HO HajMaite TpM XMrco¬ 
Ba noTba. Y i^eHTpy je,n,Hor TaxBor o6jexTa Bpe,n,HOCTM 
Xmtcobmx norba je,n,Haxe Hy/in, a rycTMHa eHeprMje Xnr- 
cobot noH>a je MaxcMMa/ma (Bpx coM6pepa), na je Maca 
obmx o6jexaTa 3a Hexo/iMxo ,n,eceTMHa pe,n,OBa Be/iMHMHe 
Beha 0,0, Mace npOTOHa n HeyTpOHa. MarHeTHM moho- 
no/iM cy Taxo, ocTarjn xaoca y Xhtcobom norby xojn je 
nocTojao o,n,Max noc/ie npe/ia3a, na npeMa TOMe h>mxob 
6poj 3aBMCM 0,0, CTeneHa xaoca. CTeneH xaoca 3aBMCM 
ofl y,n,a7beHOCTM xopM30HTa-y,n,a7beHOCTM xojy cbcttioct 
npel)e 3a BpeMe o,n, TpeHyTxa Be/inxor npacxa ,n,o Tpe- 
HyTxa npe/ia3a. Kaxo HMuiTa He Mo>xe fla ce xpehe 6p>xe 
0,0, CBeT/iocTM Taxo hm yTMi^aj npe/ia3a y je,n,HOM fle/iy 
npocTopa He Mo>xe ,n,a ce npeHocn 6p>xe o# Tora. no- 
C7ie,n,Mi^a je fla he ,n,Be Tanxe Ha yn,a;i>eHOCTnMa BehnM o,n, 
,n,Be y,n,a7beHOCTM xopM30HTa 6 mtm BaH ,n,oMamaja je,n,Ha 
ofl flpyre, na norbe y npBoj Hehe Mohn ,n,a ce npn/iaro- 
Am noTby y flpyroj m ohpHyTO. 3auiTO ,n,Be yn,a;i>eHOCTn? 
na, 3aTO hito eBeHTya/iHM ,n,ora])aj M3Me^y Te ,n,Be Tanxe 
Hehe Mohn fla yTMne Ha nporjece y o6e MCTOBpeMeHO 
36 ot Be/inxe y^arbeHOCTM, xao hito 6m ce florofln/io ,n,a 
cy pacTojaita Malta. 3ax7bynax je fla hito je yn,a;teHOCT 
xopM30HTa Beha, xaoc y Xmtcobom norby he 6 mtm Maitn, 
xao m npo,n,yxi^Mja MameTHMx MOHono/ia. 

Maitn 6poj MOHono/ia je noTpehaH 36or Tora hito 
cy flOTaflamite npoi^eHe, no YT-y, roBOpn/ie fla 6m 
HjMxob 6poj 6mo jeflHax 6pojy npOTOHa, a 36or itnxoBe 
orpoMHe Mace, xoja noB/ianM jaxy rpaBMTaijnjy, yHM- 
Bep3yM 6m 6no Ta,n,a CTap caMO 1200 ro,n,nHa. A/iaH TyT 
(Alan Guth) ce 3annTao uiTa 6m 6mtio xa,n,a 6m npe/ia3 
Ma/io 3axacHMO? Ta,n,a 6m ce noBeha/ia y,n,a7beHOCT xo- 
pM30HTa m cMaitMO 6poj MOHono/ia. npo6/ieM 6m 6mo 
peuieH. 3axaunteiteM, ^ouitio 6m ,n,o cynepx/ia^eita Tj. 
npe/ia3 6m ce yMecTO Ha TeMnepaTypn npe/ia3a aoto^mo 
Ha mhoto Maitoj. Ctimhho ce oral)a npM x/bynaity BO,n,e. 
Ka,n,a BO,n,a Bpn, TeMnepaTypa nopacTe Ma/io M3Ha,n, TeM¬ 
nepaType XTbynaita. Mexypnhn nape ce CTBapajy Ha- 
cyMMHHO Ha pa3HMM MecTMMa y BO,n,M. CBaxM Mexypnh 
pacTe m ancop6yje eHeprnjy M3 oxotimhc, cnpenaBajyhM 
fla TeMnepaTypa mhoto nopacTe. Ton/iOTa ancop6oBa- 
Ha ofl CTpaHe HapacTajyhnx Mexypnha ce xopncTM 3a 
npeTBapaite BO,n,e y napy. Mcto ce flora^a m y paHOM 
CBeMMpy, caMO hito TeMnepaTypa ona,n,a. Mexypn HOBe 
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C/ii/ma 2. 

4>a3e, me cy XnrcoBa non>a HeHy/iTe Bpe,n,HOCTM Tj. cn- 
ne pa3,n,BojeHe, mcto ce HacyMnnHO (jiopMnpajy n pacTy 
Kao Mexypnhn nape. Pa3nnxa je y TOMe ,n,a Mexypnhn 
nape n^y xa noBpmnHn, a Mexypn HOBe (j)a3e y paHOM 
yHMBep3yMy caMO pacTy, mnpe ce 6p3MHOM npnhnnnc- 
HOM 6p3MHM CBeTTIOCTM. 

a /in he flohn ,n,o cynepxnal)eH>a 3aBncn o# Xnrco- 
Bor noTba. Ako ,n,njarpaM rycTMHe eHeprnje n3rne,n,a Kao 
Ha cnnijn 1 OH,n,a ce Bennxa xonnnnHa cynepxnal)eH>a 
He onexyje. Ann axo 6n n3rne,n,ao Kao Ha cnnijn 2, 
TionTMi^a 6n ce „3ar7iaBM7ia” y jaMn, TeMnepaTypa 6n 
onana n ocrjnnaijnje 6n ce yracnne. Obo CTame ce Ha- 
3MBa nancHn BaxyyM. „JIa>KHn” 3aTO hito nonTnija Hnje 
Ha Kpyry BaxyyMa, cnne Hncy pa3,n,BojeHe, ann CTame 
je crahnnHO. IIo KnacnnHoj (j)n3nijn, nonTnija xoja He- 
Ma flOBOTbHO eHeprnje He 6n Morna Hnxaft ,n,a npeaconn 
6apnjepy, Me^yTHM KBaHTHa xance ,n,a nocTojn n3Bec- 
Ha BepOBaTHoha ,n,a nonTnija T3B. TyHennpameM nnax 
CTnme ,n,o Kpyra BaxyyMa, hito 3Hann ,n,a he XnrcoBO 
non>e nnax npehn y HajHnnce eHepreTCKO crame. TnMe 
ce nancHn BaxyyM pacna,n,a n y Mexypy ce ycnocTaBTba 
HOBa 4>a3a ca oflBojeHHM cnnaMa. 

JIancHn BaxyyM ce ,n,ocTa pa37inxyje o# oOnmie 
MaTepnje. Ko^ me, 6 htio ,n,a je rac, tchhoct htih He- 
xa flpyra MaTepnja y nnTamy, rycTHHa Mace necTnija, 
xoja je no AjHHiTajHOBoj Teopnjn penaTHBHTeTa eKBn- 
BaneHTHa eHeprnjn (E = me 2 ), ftOMHHHpa y o,n,HOcy Ha 
rycTHHy eHeprnje non>a. Axo ce 3anpeMnHa oOnmie 
MaTepnje noBeha OH,n,a he rycTnHa necTnija onacTn, 
na n rycTnHa eHeprnje. Ko,n, nancHor BaxyyMa, rycTn- 
Ha eHeprnje Hnje nocne,n,nija nocrojama necTnija Beh 
nocTojama XnrcoBnx non>a. 3a BpeMe ninpema yHnBep- 
3yMa XnrcoBa non>a 3a,n,p>KaBajy CBoje Bpe,n,HOCTn n Tn¬ 
Me yxynHa rycTnHa eHeprnje ocTaje ncTa ,n,OK ce nanmn 
BaxyyM He pacna,n,He. Ann, axo ce yHnBep3yM rnnpn a 
rycTnHa eHeprnje nancHor BaxyyMa He Mema, nocTaBTba 
ce nnTaite o,n,aKne ,n,ona3n eHeprnja xoja xoMneH3yje 
pacT CBeMnpa? IlnTaite n o,n,roBOp he 6 hth jacHnjn axo 
3aMncnnMO nocyn,y ca noxpeTHHM noKnomjeM y xojy 
6n CTaBnnn nanrnn BaxyyM (Guth , 1997). UEra 6n ce 
floro^nno axo 6n noKnonarj noMepnnn Taxo ,n,a ce 3a- 
npeMHHa nancHor BaxyyMa noBeha? Kaxo ce rycTHHa 
eHeprnje nancHor BaxyyMa He Mema, yxynHa eHeprnja 
y nocyn,n he ce noBehaTn. 36or Tora HaM je noTpehaH 


join je,n,aH n3BOp eHeprnje. Y obom cnynajy to je Ha¬ 
ma pyxa xoja noBnanehn noKnonarj Tencn ,n,a Ha^Bnafta 
jaxy enny, xoja Tencn ,n,a 3a,n,p>Kn noneTHy 3anpeMHHy. 
OBa enna je y CTBapn npHTncax nancHor BaxyyMa n 
pa3nnxyje ce o# ocTannx. CBaKn flpyrn npHTncax 6n 
HaM acncTHpao, rypao noKnonarj, ann OB,n,e je npHTncax 
HeraTHBaH. CBaxo 6n noMncnno ,n,a he TaxaB npHTncax 
ycnopHTH ninpeme yHHBep3yMa, ann ce ,n,ora^a HemTO 
cacBnM flpyrannje! IIo EbyTHOBoj (|)H3hijh, rpaBHTa- 
ijhoho non>e je nocne^Hija nocTojama Mace. Y omirroj 
Teopnjn penaTnBnTeTa Mace cy onncaHe eKBHBaneHT- 
HnM eHeprnjaMa n CBaxa (jiopMa eHeprnje Monce ,n,a 
npoftyKyje rpaBHTarjnoHO non>e, na n npHTncax. npn 
HOpManHHM OKonHOCTHMa, flonpnHOC rpaBHTarjnje 
ycne,n, npHTnoca je 3aHeMapn>HB, ann y paHOM CBeMnpy, 
36or Bennxor npHTnoca obo rpaBnTar^noHO norbe je n3- 
y3eTHO BancHO. HeraTnBHn npnTncax no AjHmTajHOBoj 
Teopnjn n3a3nBa o,n,6ojHO rpaBnTar^noHO norbe, a 
y cnynajy nancHor BaxyyMa oho je Tpn nyTa jane o,n, 
npHBnanHe xoMnoHeHTe! 3Hann, npnTncaK y CTBapn 
noTnoMance mnpeme yHHBep3yMa n to Taxo ,n,a ce oh 
mnpn eKcnoHeHi^njanHo! 3a 10 37 s YT npeflBn^a ,n,a he 
TpajaTn OBaxBa eKcnaH3nja, yHHBep3yM he nopacTn 
10 50 nyTa! npoi^ec je AnaH PyT, meroB H3yMHTen>, Ha- 
3Bao HH^nar^nja nnn Ha^yBaBame. 

OrpaHnneHO BpeMe eKcnoHeHi^njanHe eKcnaH3nje 
je nocneflnija pacnaflama nancHor BaxyyMa xoje he ce 
floroflHTn Ha pa3nnHHTHM MecTHMa, y pa3nnnnTa Bpe- 
MeHa. Ha thm MecTHMa he ce (j^opMHpaTH Me xypn ho- 
Be (j)a3e (xao KO,n, BO,n,e) n mnpnTn 6p3HHOM hnncKOM 
6p3HHn CBeTnocTn jep ce OKonHn nancHn BaxyyM pac- 
na,n,a. XnrcoBO norbe npena3n y HajHnnce eHepreTCKO 
CTame, a ocno6ol)eHa eHeprnja he ce TpaHc^opMncaTn 
y necTnije, ohnnHy MaTepnjy. 

npohneM OBaKBor Modena je to ,n,a ce eHeprnja 
y MexypoBnMa He pacnope^yje paBHOMepHO, Beh ce 
KOHi^eHTpnme Ha 3H,n,OBHMa. Taxo ce Hehe npo,nyKOBa- 
th yHHBep3yM ca yHn^opMHOM rycTHHOM Mace, Kaxo 
noKa3yjy nocMaTpama no3a,n,HHCKor 3paneH>a. Hcto 
Taxo 4>opMnpahe ce Mexypn pa3nnnnTe BennnnHe jep 
OHn xojn cy ce paHnje (j)opMnpann 6nhe Behn o,n, ocTa- 
nnx n Hehe flohn ,n,o cnajama Mexypa. 3aTO TyTOB mo- 
,n,en noneTxa CBeMnpa 6nBa y6p30 3aMemeH Mo,n,enoM 
pycKor HaynHnxa AH,n,peja JlnH^ea. Mo,n,en ce Ha3HBa 
HOBa HH(j)naTOpHa Teopnja. OHa npe,n,Bn^a ,n,a ^njarpaM 
rycTHHe eHeprnje XnrcoBor norba n3rne,n,a Kao Ha enn- 
r^n 3. Y oftHOcy Ha cnnxy 1, pa3nnxa je to hito je OB,n,e 
ijeHTpanHH Bpx Mamn, exopo nrbocHaT, xao nnaTO. 
CTame, Ka,n,a ce nonTHija Hana3n Ha Bpxy Hehe 6hth 
Taxo CTahnnHO xao Ha ennr^n 2, ann je flOBOTbHO CTa- 
6nnHO ,n,a npon3Be,n,e nancHn BaxyyM. OB,n,e ce nonTnr^a 
Hehe 6p30 cxoTpTtaTn xao nocne TyHennpama (cnnxa 
2), Beh he ce nocTeneHO KOTpTbaTn xa Kpyry BaxyyMa. 
3aTO ce eHeprnja Hehe KOHi^eHTpncaTn caMO Ha 3n,n,o- 
BHMa Mexypa, Beh he 6hth pacnope^eHa yHn^opMHO, 
na he n necTHije 6hth yHH(j)opMHO pacyTe. npor^ec ce y 
obom cnynajy npo^yncaBa na Mexypn Mory ^OBOTbHO ,n,a 
nopacTy n ohyxBaTe Bn,n,7bnBn yHnBep3yM. 

OBe Teopnje cy yrne,n,ane CBeTnocT ,n,aHa jom ocaM- 
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C/ii/iKa 3. 

fleceTMx roflMHa n or Ta,o,a ce eKcnepnMeHTa/iHO Tpara 
3a Haj/iaKiiioM o,o, uecTmja-nocpeflHMKa XnrcoBnx 
noTba, TK3. XMrcoBMM 6030HOM. 3a bom ce Beh Bnrne 
0,0, 10 roflMHa Tpara y LEP-y (Large Electron-Positron 
Collider ), HajBeheM aiaje/iepaTopy Ha CBeTy, Kojn ce Ha- 
7ia3M Ha 4>paHi^ycKo-HiBaji^apcKoj rpaHnijn. Y6p3aBaH>e 
necTMi^a ce BpniM y Kpy>KHOM TyHe/iy ,o,y>KnHe 27 km. 
YcKopo he 6mtm 3aTBOpeH m Ha H>eroBOM MecTy he 6m- 
tm M3rpal)eH LHC (Large Hadron Collider ) Kojn he Ha- 
CTaBMTM Tparan>e, ann Ha bmhimm eHeprnjaMa. J\ a tim 
XnrcoBO norbe nocrojn mtim he ce KOHauHO ohycTaBMTM 
noTpara 3a h>mm 3Hahe ce Ka,o,a ce npnKynn ^obotbho 
eKcnepMMeHTa/iHMx no^aTaxa ca LHC. 1 


npBM CHonoBM necTMi^a cy y LHC nyniTeHM 10. cen- 
TeMhpa. fleceTax flaHa KacHnje, 19. cenTeMbpa je,o,aH or 
MaraeTa je M3a3Bao tjypeite xennjyMa y MHCTa/iaijnjy 
Taxo ,o,a je pa# LHC ohycTaBTbeH. Ifeo cmctcm ce no/ia- 
ko rpeje Ha cohHy TeMnepaTypy. Ka,o,a ce TeMnepaTypa 
AObotbho noflMHe nouehe paflOBM Ha caHaijnjn. 
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OBaj u/iaHaK je nncaH no,o, pyKOBOflCTBOM npo(j). ftp 
Je/ieHe Mn/iorpaflOB-TypnH, npo(j)ecopa Ha KaTeflpn 
3 a acTpOHOMMjy, MaTeMaTMuxor ^axy/iTeTa y Eeorpa- 
fly, y OKBMpy npe,o,MeTa MeTOflnica HacTaBe m ncTopnja 
aCTpOHOMMje. 


The Higgs field - Sanja Danilovic 

One of the fundamental problems of modern particle 
phisics is the search for the so-called Higgs particle. This 
particle is important because it's should explained the 
measured values of particle mases. The present paper is 
an introduction to the Higgs problem and possibilities 
for it's detection. 
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1 /leaH Boji/iHi/ili, 

CTy^eHT acTpo4)M3MKe, 
MaTeMaTMHKM <J)aKy;rreT, Beorpa^ 


EHMrMa SS 433 


IIpOHa^eH npe 20-aK roflHHa y „KpM7iy” 
ca3Be^a Opao, SS 433 je 6no h ocTao je^aH 0,0, 
HajMMCTepno3HMjnx o6jeKaTa y Ia/iaKCHjn. Maxo je 
Behn jjeo Heo6nMHMX KapaKTepncTHKa OBor o6jeKTa 
pa3jamiteH, oh m fla;i>e ocTaje y ijeHTpy na>KH>e 
acTpo4>M3MHapa Kao je^Ha ofl KTBynHnx jjnpnpoftHnx 
7ia6opaTopnja” 3a pa3yMeBan>e BacnoHe. 

SS 433 je npBM nyT noMeHyT 1960, Kafla cy ra 
acTpoHOMM Bpyc Cthbchcoh (Bruce Stephenson ) m 
HnKo/iac CaH^y/iaK (Nicholas Sanduleak ) yBpcTM- 
TiM y CBoj KaTa/ior 3Be3fta ca jaKMM Ha nnHujaMa m 
Heo6nHHMM cneKTpMMa. Kao 433 oOjexaT y KaTanory 
GmBeHCOHa m CaH^y/iaKa ftoOno je m MMe SS 433. 

flejBM^ K/iapK ( David Clark) m IIoji MapflMH 
(Paul Mur din) cy 1978. roflHHe HfleHTH(j)HKOBa7m 
SS 433 m y X m pa^no-^e/iy cneKTpa Kao TanKacTn 
o6jeKaT Kojn je ne^cao yHyTap Be/iMKor ocTaTKa cy- 
nepHOBe W50. OBa flBa acTpoHOMa cy KopncTehn 
AHmo-aycTpa/mjcKM Te/iecKon yene/m p ,a M3Mepe 
fteroB cneKTap m yTBp^e p ,a o6jeKaT He caMo ^a Ba- 
pMpa y cjajy Beh m caM cneKTap nMa KapaKTepMCTMKe 


Koje cy ce Meita/ie y TOKy BpeMeHa. Tokom 1979, fla;i>a 
McnMTMBaH>a, yKTBynyjyhn m pa# Bpyca MaproHa 
(Bruce Margon) n IJopya A6e/ia (George Abell) cy ot- 
KpM/ia m ^Ba M/ia3a Koja je nponsBOftno OBaj o6jeKaT 
m Kojn cy M36ai^MBa7iM MaTepnjy y cynpOTHMM CMepo- 
BMMa. CneKTpM OBe MaTepnje, Koja ce KpeTa/ia orpoM- 
hmm 6p3MHaMa, 6 mtim cy noMepeHM yc/ie# flon/iepOBor 
e4>eKTa n to TaKo hito je je^aH 6 mo noMepeH Ka ijpBe- 
hom a Apyrn Ka n/iaBOM fle/ry cneKTpa, na je SS 433 
thx ro^MHa ^oOnjao orpoMHy Me^njcKy mmiby Kao 
„3BC3jj,a Koja ncTOBpeMeHO n fto/iasn n o^/iasn”. Je^aH 
o# n/iaHaKa o obom o6jeKTy Kojn je M3amao 1981. ro- 
^MHe y nncTy Sky and Telescope je 6no Hac/iOB^beH ca 
„SS 433 - EHnrMa BeKa”. 

MuKpoKBa3apu 

SS 433 je npBM npnMep o6jeKaTa Koje acTpoHO- 
mm Ha3MBajy „MHKpoKBa3apn” 36or ctihhhocth y ^e- 
TeKTOBaHOM 3paneity ca ibhxobhm mhoto CTapnjnM n 
mhoto-mhoto MacnBHnj mm po^ai^MMa - KBa3apnMa. 
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semap ca / aKpeipiouu 

aKpeu,uomz buena nomoK 
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MmcpoKBasapM cy flBojHn CMCTeMM xojn ce CaCTOje 
0,0, je^Hor penaTMBMCTM^Kor, Tj. jaxo MacMBHor n 
KOMnaKTHor o6jeKTa (ijpHa pyna mhm HeyTpoHCKa 
3Be3fla) n „HopManHe” 3Be3^e nnjy MaTepnjy „xpa,a,e” 
MacMBHM ohjexaT. MaTepnja He na^a flnpeKTHO Ha 
Taj ohjexaT Beh ce 36or o^p>KaH>a yraoHor MOMeHTa 
4>opMMpa axpei^MOHM ^mck y KOMe MaTepnja, xoja je 
y CTamy nna3Me, poTMpa oko MacMBHor ohjeKTa m 
orpoMHMM 6p3MHaMa na,o,a Ha mera. M 3 ijeHTpa obot 
flncxa m HopManHO Ha H>era ce cj)opMnpajy orpoMHM 
Mna3eBM necrnija xoje ce Kpehy 6p3MHaMa 6 hmckmm 
6p3MHM CBeTnocTM. IIoMohy MHTepcj)epoMeTpacKor 
pa,o,MO TenecKona VLA (Very Large Array) 1994. ro- 
^MHe oTKpMBeH je MMKpoKBa3ap y GRS 1915+105 y 
nnjnM Mna3eBMMa ce necrnije Kpehy 6p3MHOM 0 , 0 , +ax 
92% 6p3MHe cbcttioctm! YHyTap Mna3eBa nocToje Be- 
OMa jaxa MarHeTHa no;ta xoja cy ynpaBTteHa y npaB- 
ijy Mna3a (nan MO>x^a ohpHyTo: Mna3 je ynpaBTteH y 
npaBijy MarHeTHor no;ta?), na ce necmije, M36a+eHe 
orpoMHMM 6p3MHaMa ca je3rpa, Kpehy y obom Mar- 
HeTHOM no;ty no cnnpaaHMM nyTamaMa. OBaj Mexa- 
HM3aM xpeTama o6mhho M3a3MBa cneijncjm+aH Me- 
xaHM3aM 3pa+eH>a, acnpo-cnHxpoTpoHcxo 3pa+eH>e, 
xoje ce no CBojnM cneKTpanHMM m nonapM3ai^MOHMM 
xapaKTepMCTMxaMa Mo>xe peaaTMBHO aaxo pa3ny- 
HMTM 0 , 0 , ocTaanx BpcTa 3pa+eH>a. Obo 3pa+en>e je 
^o ca^a o6mhho ,a,eTeKTOBaHO caMo y paflno-flOMeHy 
36or xapaxTepMCM+HMX Bean+nHa MarHeTHor noa>a y 
BaCMOHM. 

rioniTo ce CMaTpa ^a Maa3eBn xo,a, MMKpoxBa- 
3apa HacTajy y chmhhmm npoijecnMa Kao m Maa3e- 
bm M3 je3rpa axTMBHMX raaaxcnja, MMKpoKBa3apM 
y Hamoj raaaxcnjn Mory ^a nocayace xao Oflan+He 
aahopaTopnje 3a npoy+aBame obmx nojaBa. Je^Ha o^ 
Ba)KHMX xapaxTepMCTMxa Maa3eBa je ^a cy BpeMeHcxe 
cxaae npoMeHa xapaxTepMCTMxa Maa3a nponopijno- 
HanHe Macn peaaTnBMCTn+xor ohjeKTa (ijpHe pyne) 
Kojn ra (j>opMnpa na yc;^ B eanxe pa3anxe M3Mel)y 
Maca „HopMa7iHMx” i^pHMX pyna ko^ MMKpoKBa3apa 
m cynepMacMBHMX xoje ce Haaa3e y ijeHTpnMa axTMB- 
hmx raaaxcnja, m Bapnjaijnje y Maa3eBMMa xo,a, mm- 
xpoxBa3apa cy „CBaxo^HeBHe” ^ok cy ko^ raaaxcnja 
„CBaxoBexoBHe”. 

SS 433 

SS 433 ce Haaa3n y ca3Beac])y Opaa n ya,aa>eH je o^ 
3eMa>e oko 16 000 cbcttiochmx ro^MHa. Ta+He xoopfln- 
HaTe ohjeKTa cy a = 19 h 09 m 21.282 s n 6 = 04°53"54.04'. 
Cmctcm ce cacTojn o^ ^Ba MacMBHa ohjeKTa xoja 
Mel)yco6HO ophnTnpajy Ha pa3,o,aa>nHn xoja je npn- 
6anacHO jeflHaxa je^Hoj TpehnHn pa3,o,aa>nHe M3Mel)y 
Cymja n Mepxypa ca nepnoflOM o^ oko 13 ^aHa. IIo- 
HITO OphMTe CMCTeMa M aKpei^MOHM flMCK HMCy y MCTOj 
paBHM, ^ona3M ^o nperjecnje y KpeTamy axperjnoHnx 
flncKOBa ca nepMO^OM o^ 162.5 ^aHa a noniTO cy Maa- 
3eBM Be3aHM 3 a axperjnoHn ^mck (yBex cy HopMaaHn 
Ha H>era) n ohm nperjecnpajy ca mctmm nepnoflOM. 

Oko 60% yxynHor 3pa+en>a ^ona3M ca axpe- 
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ijMOHor ^Mcxa xojM je CHa>xaH M3Bop y cbmm fleno- 
BMMa cneKTpa a nocehHO xao M3Bop X-3pa+en>a. 
IIocMaTpaH>a raMa 3pa+en>a noxa3yjy ^a ce npoi^ecM 
4>y3Mje ^emaBajy m y i^eTOBMMa hito je jom je^Ha 
ocnei^M^M+HOCTM obot ohjeKTa xoja jom HMje 
npMMeheHa y ^pyrMM ctimhhmm ohjeKTMMa. TeopMjcxa 
pa3MaTpan>a cy npe^BM^ana ^a ce y Mna3eBMMa Hana- 
3e caMo naxe HaeneKTpMcaHe necTMije (enexTpoHM m 
no3MTpOHM) anM y cneKTpy Mna3eBa SS 433 cy yo+eHe 
cneKTpanHe nMHMje mTo je yxa3ano Ha ^eexci^MTai^Mjy 
nohy^eHMX aTOMa. MHa+e, SS 433 je 3a ca^a je^MHM 
yo+eHM ohjexaT ca OBaxBMM (aTOMCKMM) cacTaBOM 
M;ia3eBa. 

IIocMaTpama y UV (ynTpa^yOn+acTOM) fleny 
cneKTpa cy noxa3ana ^a nocTojn nonapM3ai^Mja UV 
3pa+eH>a. Yo+eHa nonapM3ai^Mja je npoMeH^MBa ca 
CTanHMM nepno,o,OM npoMeHe m MaxcMMyMOM o^ oko 
20% (npoijeHaT nonapM30BaHor 3pa+eH>a y o,o,Hocy Ha 
yxynHo) mTo ce cxopo noTnyHO noxnana ca nocMa- 
TpaHOM nonapM3ai^MjoM y pa^MO-flOMeHy. Ca flpyre 
CTpaHe no3Mi^MOHM yrao nonapM30BaHor 3pa+eH>a ce 
Mema ca nepno,o,OM o^ 164 ^aHa mTo yxa3yje Ha to ^a 
obo 3pa+eH>e noTM+e m 3 Mna3eBa mTo oneT 3Ha+M ^a 
je SS 433 jeflMHn ^o ca^a no3HaTM M3Bop xojn 3pa+M y 
UV ohnaCTM CMHXpOTpOHCKMM MexaHM3MOM! 

Y pa^MO-nocMaTpamMMa flpyrnx MMKpoxBa3a- 
pa je yo+eHO ^a rpy^Be MaTepnje M36a+eHe m 3 axpe- 
i^mohot ^Mcxa nocTajy CBe TaMHnje mTo cy ^a Jbe o^ 
ohjeKTa. KopncTehn VLBA ( Very Long Baseline Array) 
CMCTeM pa^MO Tenecxona xojn ce npocTMpe o^ XaBaja 
^o Kapn6a, acTpoHOMM Amm Mno^ymeBCKM (Amy 
Mioduszewski ), Majxn PyneH (Michael Rupen ), Iper 
Tejnop (Greg Taylor) n Kper Boxep (Craig Walker) cy 
yTBpflnnn ^a ko^ SS 433 to HMje cny+aj Beh ^a OBe 
rpy^Be Ha o^pe^eHMM pacTojamMMa m y o^pe^eHMMa 
ohnacTMMa oko je3rpa noBehaBajy cjaj. Ycne^Mna je 
npeTnocTaBxa ^a OBa MaTepnja nocTaje cjajHMja jep 
yo,apa y ohnacTM Behe rycTMHe ann m hobo nMTame: 
mTa noHOBO nonymaBa Te ohnacTM nocne cyo,apa? 

Omhm HanpaB^eH ca cnnxaMa M3 42-^HeBor 
nocMaTpama je oTxpno jom je^aH 3Ha+ajaH no^aTax o 
SS 433. Ocmm cynep-6p3MX Mna3eBa, MaTepnja oTM+e 
m ca axpei^MOHor flncxa y BM^y cnopMjer m ninpoxor 
BeTpa. Bp3MHa obot BeTpa (oko 10 000 km/s) 6m mot- 
ji a ^a ohjacHM mTa je to mTo „nonyH>aBa pyne” y cy- 
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ftapMMa MaTepMje m 3 yeTOBa n oKOTme cpe^MHe. 

Pe/iaTi/iBiiCTiiHKii o6jeKaT y SS 433: Mpiia 
pyna mum HeyTpoHCKa 3Be3fla? 

Ofl OTKpMBaH>a npaBe iipupo/ic oBor o6jeKTa 
je^HO 0,0, ochobhmx nnTaita je macMTio: Koja je npupo^a 
cynep-KOMnaKTHor, MacnBHor objeKTa y qeHTpy OBor 
CMCTeMa? 

HajHOBMja MCTpa>KMBaH>a flBe rpyne acTpoHOMa 
Kojn cy KopMCTMTiM pasTiMHMTe MeTo^e cy yTBpftMTia ^a 
je OBaj penaTMBMCTM^KM objeKaT HajBepOBaTHnje qpHa 
pyna. 

Tmm npe^BO^eH To^om XnnBnroM (Tod Hillwig) 
npaTHO je SS 433 y bm^/bubom fteny cneKTpa noMohy 
4-MeTapCKor Majan (Mayall) TenecKona y Kht IlnKy, 
Apn30Ha. IIocMaTpaHn cy TpeHyqn OKynTaqnje, Tj. 
npenacKa Man>e cjajHor (sBes^a) npexo Bnrne cjajHor 
(aicpeijHOHH amck) o6jeKTa. Tokom obmx noMpaneita 
MamnTyfla cncTeMa je na^ana ca 14 m Ha 15 m . Exnna je 
M3 obmx nocMaTpaita yTBpflnna ^a je 3Be3jj,a cynepynH 
Tnna A, na je H3 opbnTaTiHHx KapaKTepncTMKa cncTeMa 
flobnjeHO ^a penaTHBHCTHHKM o6jeKaT nMa Macy Koja je 
oko 27% Mace SBes^e Tj. 3 ± 1.4 conapHe Mace. IIomTO 
je TeopeTCKH MaKCMMyM Mace 3a HeyTpOHCKy 3Be3fly 
M3Me^y 2 n 3 conapHe Mace, ftobujeHM noftaqn cy yxa- 
3MBann Ha qpHy pyny. 

flpyrn tmm Ha neny ca XepMaHOM MapmanoM 
(Herman Marshall) m JIopoM JIone3 (Laura Lopez) 
ca MIT-a (Massachusetss Institute of Technology) je 
KopncTehn no^aTKe ca Chandra TenecKona, ycnena ^a 
ftobnje ,0,0 ca^a Haj6on>e no^aTKe o CTpyKTypn Mna3eBa. 
Ohm cy yTBpflnnn ^yncnHy Mna3a M3 Kora ,n,ona3H 


X-3panen>e (oko 5 .nyncHHa 3eMn>a-MecerO, rycTMHy 
m TeMnepaTypy obot flena yeTa (xoja ce Kpehe 0,0, 100 
,0,0 10 MMTiMOHa CTeneHM qen3njyca), m npMcycTBO 
xeMMjcKMx eneMeHaTa Kao hito cy rBonc^e, CMTiMi^MjyM 
m flp. Ca obmm noftaijMMa yTBp^eHO je ^a je ocHOBa 
Mna3a 5 nyTa bnnnca penaTMBMCTMHKOM objeKTy Hero 
hito je paHMje npe^BH^aHO m a a je Maca penaTHBMCTMH- 
Kor oOjeKTa pe,n,a BennHHHe 16 ± 4 conapHnx Maca hito 
T aKo^e yKa3yje Ha to ^a je OBaj o6jeKaT qpHa pyna. 
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OBaj HTiaHaK pal)eH je no# pyKOBO^CTBOM ftp flejaHa 
ypomeBMha n HnKone BnTaca y OKBMpy npe^MeTa Me- 
TOflMKa HacTaBe m MCTOpnja acTpoHOMnje. 


The puzlle of SS 433 - Ivan Bojicic 

This is a short description of the discovery history of 
research and some comteporary results on the peculiar 
object SS 433. 
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floflaTHH KOMeHTap: 

Kaa3ap Tpojm/i Ha He6y caM Hauiao 

06jaBMMo ca obom napa(j)pa30M IanMTiejeBor aHarpa- 
Ma o OTXpnhy CaTypHOBnx npcTeHOBa OTXpnhe npBor 
TpojHor KBa3apa. OpMrMHan je rnacno: "IlnaHeTy 
HajBMiny TpojHy caM nocMaTpao". Pen "HajBnma" xo# 
IanMneja 3Hann Haj^aTBa. 

PeneHHijy M3 HacnoBa HMa nyHO npaBO fla xa- 
>Ke CTaHMcnaB (yop^i) T)OproBcxn, "Ham noBex Ha 
XaBajMMa" - flnnnoMnpaHH acTpoHOM YHMBep3MTeTa 
y Beorpa^y. AMepnnxo-iiiBajijapcxa eiaina nnjn je oh 
B o^a , KopMCTehn KeKOB Tenecxon 0 , 0 , 10 m m je^aH 0 , 0 , 
pe(j);iexTopa BBT (BeoMa Bennxor Tenecxona) npenHH- 
Ka 8,2 m, M^eHTM^MKOBana je Tpehn KBa3ap nope# Beh 
no3HaTor flBojHor KBa3apa LBQS 1429-008. Tpehn XBa- 
3ap je MHoro cnahnjn m bm^m ce oko 5 nynHnx cexyH^n 
flanexo 0 , 0 , no3HaTor napa. Y npocTopy to o^roBapa 
pacTojan>y 0 , 0 , Hexonnxo fleceTMHa xn/Ba^a cbcttioc- 
hmx roflMHa. IIocMaTpaMo mx KaKBM cy 6 mhm npe 10,4 
MMnMjapflM roflMHa. flpyrnM penMMa BeoMa cy flanexn. 


„Mm bh^hmo TpojHM CMCTeM y npaBM nac” xa- 
>xe T)oproBCxn. IIono>xaj noxa3yje fla ce pa^n o 
CTanan>y TpM ranaxcnje flOMahnHa ijpHnx pyna. OBaj 
Hana3 noTBp^yje cxBaTan>e fla ce XBa3apM nane to- 
xom cTanan>a ranaxcnja xa^a CHa>XHM rpaBHTaijnoHH 
nopeMehajM xaHaanmy orpoMHe xonnnHHe MaTepnje y 
Hy^OBMHiHe ijpHe pyne. 

PanyHapcxe cnMynaijHje xoje je M3Beo Ope^epMx 
Pa3Mo ca YHMBep3MTeTa ceBeposana^a. noxa3yjy fla he 
flBe ofl pasMaTpaHMx cynepMacMBHMx ijpHnx pyna Ha 
xpajy CTiMTM xa cpeftHimy HOBO(j)opMHpaHe Bennxe 
ranaxcnje m ^a he ctbopmtm flBojHH chctcm. Ka^a ce m 
T peha i^pHa pyna ynyTM xa je3rpy, chctcm he ce Hahn 
y CTaiBy "xaoTHHHor nneca" xoje he TpajaTM HajBnme 
HexonMxo MMTiMOHa roflMHa. Hajaafl, je^Ha 0 , 0 , ijpHnx 
pyna he 6 mtm M36aneHa y ranaxTnnxn xano nan y 
Me^yranaxTMnxM npocTop. a nap npeocTaanx he ce 
CTonnTn cpa3MepHO 6p30. Taj npoijec y oTxpHBeHOM 
cncTeMy Hehe fla ce flecn npe Hero hito npol)e jom He- 
xoanxo CTOTMHa MnanoHa ro^HHa. 

IIpeMa „Sky and Telescope” 113,4, 2007 JeaeHa 
MnnorpaflOB-TypnH 



Ha cm/iMKy HaHUH>eHUM 1/iHCTpyMeHTi/iMa Ha Kex o 6 cepeaTopuju 1/1 Bp/10 ee/iuKOM Te/iecxony. 

Jby6a30ujhy: C. V. TjoproBCKi/i 1/1 flp. , Caltech 1/1 EPFL 
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YflK- 524.34 


HdTdiiia raepi/inoBi/ili 

CTy^eHTKMiba acTpo<J)M3MKe, 
MaTeMaTMHKM <J)aKy7rreT, Beorpa^ 


Tpxa Ka Meceijy 

Yboa 

Y paHMM jyTapitMM caTMMa, 12. anpn/ia 1961. ro- 
AMHe, AMepMKa je flo^KMBe/ia flo Ta^a HajBehw nopa3 y 
KOCMMHKOj TpLJM - PyCM Cy o6aBM7IM Op6MTa7IHM TieT ca 
Tty^cKOM nocaflOM ca je^HMM o6M/iacKOM oko 3eM7te. 

Ba flaHa KacHMje, aMepMHKM npeflceflHMK IJoh Ke- 
He^M oKyimo je HajBehe CTpynitaKe m 3 o6/iacTM koc- 
mmhkmx MCTpa^KMBaita. Ta^a je npBM nyT cnoMeHyTa 
MoryhHOCT hobckobot TieTa Ha Meceij, Kao npojeKTa 
Kojw 6 m AMepMKaHi^MMa o6e36e ( n,MO npecTM>K y ocBa- 
jan>y KoeMoca. 

Ce^aM Hefle^a noc/ie IarapMHOBor TieTa, aMepMH- 
Ka MH^ycTpMja m Hayxa CTaBTteHe cy y noroH ca ijMTteM 
A a oMoryhM AMepMKamjMMa, HajKacHMje 3a ocaM , 0,0 
^eBeT ro^MHa, cnyiiiTaH>e Ha noBpniMHy 3eM7tMHor 
npMpoflHor caTe/iMTa. 

Ofl caMor CTapTa Pycn cy y TpijM 3 a C7iaH>e Tty^M 
Ha Meceij 6 mtim y bctimkom 3aocTaTKy. IIporpaMOM 
MCTpa>KMBaH>a Meceija n/iaHMpaHO je, 36or orpaHM- 
neHMx Kanai^MTeTa MeceneBor Mo^y/ia, cnajaite ca 
ochobhmm 6po ( n,OM Beh tokom npBor o6M/iacKa. 

CenTeM6pa 1966. ro^MHe opraHM30BaHe cy flBe 
eKcneflMi^Mje ca ijMTteM fla noxa^Ky fla tim cy n/iaHOBM 
Be3aHM 3 a nporpaM Meceij ocTBapTBMBM. EEmxob 3 a- 
flaTax 6 mo je cycpeT m cnajaite neTe/iMi^a wIJcmmhm” 
m ,,Eji T iMH” npe/ia3aK Ha BMrny m cnyiiiTaH>e Ha HM>Ky 
op6nTy, Kao m ^yroTpajaH 6opaBaK y OTBOpeHOM koc- 



Aivi 6 /ieivi Ano/10 nporpaivia 


Mocy. Sa^ai^M cy ycneniHO o6aB7teHM. AMepMKa je 6m- 
71 a npefl BpaTMMa Meceija. 

Anono nporpaM 

MMCMja ocBajaita Meceija oflBMja/ia ce y TpM eTa- 
ne. Hajnpe je Ka Meceipy TiaHCMpaH kocmmhkm Epofl 
Anono 8, ca sa^aTKOM ^a y])e y nyTaity oko Meceija m 
A a ce BpaTM Ha 3eM7ty. 

C/ie^ehM Epofl TiaHCMpaH Ka Meceijy - Anono 10, 
MMao je y cbom cacTaBy m MeceneB Mo^yn. Sa^aTaK 
OBor neTa 6mo je ncnnTMBaH>e MeceneBor Mo^yna y 
cbmm npe^BM^eHMM (J)a3aMa, M3y3eB cnyiiiTaH>a. 

Hajsafl, y Tpehoj eTann, naHcnpaH>eM Epo^a Ano- 
710 11, HOBeK je CTMrao Ha noBpniMHy Meceija. CBe pa- 
KeTe, HocaHM kocmmhkmx Opo^OBa Anono, TiaHCMpaHe 
cy ca KocMOflpoMa Kejn KeHefln. 

Anono 8 

flaHa 21. ^ei^eMOpa Ka Meceipy je no/ieTeo Ano- 
710 8. Emo je to Epofl cacTaBTteH caMo 0 , 0 , KOMaH^HO- 
cepBMCHor oflceKa, 6e3 MeceneBor Mo^yna. AcTpoHa- 
yTM Kojn cy cannitaBann noca^y obot Epo^a (OpeHK 
EopMaH, IJejMC JIaBen m BnnnjaM AH^epc) 6mtim cy 
npBM Tty^M Kojn cy o6neTenn Meceij. HajBanoinjn pe- 
3y7iTaTM, Kojn cy tom npMTiMKOM nocTMTHyTM cy: 

• npBM nyT je nocMaTpaHa HeBM^TtMBa CTpaHa Meceija, 

• fleTaTBHO je npoyneHa MeceneBa noBpniMHa flync 
nyTaite m yTBp^eHO je fla je HajnoBon>Hnje MecTO 3a 
cnyiHTaite 67iM3y KpaTepa MacKeTiMH, M3Mel)y Kpa- 
Tepa MoTiTKe m MecTa cnymTaita ayTOMaTCKe CTa- 
HMi^e CepBejop-5, 

• npei^M3HMje cy o^pe^eHe rpaBMTai^MOHe aHOMaTinje 
Koje cy pe3y7iTaT pa37mnMTMx KOHijeHTpaijnja Maca 
ncnofl MeceneBe noBpniMHe. KaKO OBe aHOMaTinje 
yTMny Ha npoMeHy nyTaH>e kocmmhkc TieTeTim^e 
npM op6nTMpaH>y oko Mecei^a m npM tom ce BeoMa 
C7io>KeHO perncTpyjy ca 3eM7te, obo je 6 mo je^aH 0 , 0 , 
r/iaBHMx sa^aTaKa noca^e, 

• perncTpoBaHM cy MarHeTHM eijieKTM Kojn TaKo^e 
noTMny 0 , 0 , KOHi^eHTpai^nje Maca, 

• y noTnyHOCTM cy noTBp^eHM KBaTiMTeTM m cnoco6- 
HOCTM TtyflM, KOMaH^HO-CepBMCHOT I^eHTpa AnOTIO 
m 3eMa7tcKe npaTehe Mpe>Ke, 

• ^ocTMTHyTa je HajBeha yflaTteHOCT Tty^M 0 , 0 , 3eM7te 
- 371 823 km. 


BacnoHa 








Anono10 

Anono 10 je iipcACiaiui.ao ieiiepa;my npo6y upcp 
cnyniTaibe Ha MeceneBy noBpiHMHy. Bpoje naHcnpaH 
18. Maja 1969. ro,n,MHe. Ilocafly cy hmhm/im ToMac Gra- 
4)op,n,, IJoh JaHr m JyynH CepHaH. OBaj tmm o6aBMO je 
noTnyHO ncnnTMBaH>e cbmx eneMeHaTa onepaijnje ne- 
Ta Ha Meceij ca o^BajaiteM MeceneBor Mo,n,yna o# Ma- 
TMHHor 6po,n,a Ha nyTaitn oko caTennTa m cnymTaiteM 
Gra^opfta m CepHaHa ,n,o bmcmhc o# 15 km M3Ha,n, MecTa 
6poj 2, M3a6paHor 3a MecTo cnymTaita. Tokom OBor 
neTa npnxynn>eHM cy ,n,eTan>Hn no,n,aTaxa o TexHMijn 
Bol)eH>a HaBnraijnje, HaponnTo y Toxy npn6nn;>xaBaH>a 
MecTy anyHMpaH>a. 

Y Toxy neTa o6aBn>eHM cy ,n,npexTHn TeneBM3nj ckm 
npeHOCM M3 BacMOHe m ca MeceneBe op6nTe. Ha ocho- 
By npoynaBaita pe3ynTaTa neTa Anona 10, HACA je 9. 
jyHa 1969. ro,n,MHe ftOHena o^nyxy ,n,a ce 3a BpeMe Ha- 
pe,n,Hor neTa o6aBM noxymaj cnymTaH>a xocmmhxot 
6po,n,a ca noca,n,OM Ha Meceij. 3a MecTo cnymTaH>a M3a- 
6paHO je MecTo 6poj 2. HaMMe, Hana3M ce 6nM3y ijeH- 
Tpa MeceneBor ftncxa, ycne# Hera ce ftyro Monce npa- 
tmtm MeceneB 6po,n, ca 3eMn>e npnnnxoM cnymTaH>a 
m noneTaita; Taxol)e ce Hana3M m 6nM3y MeceneBor 
exBaTopa, Te je noTpe6HO ynoncnTn Man>e eHeprnje 3a 
MaHeBpMcatbe npn cnymTaity. Haj3a,n,, Hana3M ce y o6- 
nacTM Mopa TnmnHe, 6e3 bmcoxmx 6p,n,a, rpe6eHa nnn 
,n,y6oxMx xpaTepa xojn 6m MornM ,n,a npe,n,CTaBn>ajy M3- 
Bope onacHOCTM. 

Anono 11 

Anono 11, ca noca,n,OM xojy cy cannitaBann xoMaH- 
,n,aHT 6po,n,a Hnn ApMCTpOHr, nnnoT xoMaH^Hor 6po,n,a 
Majxn KonMHC m nnnoT MeceneBor MO,n,yna E^bmh On- 
flpMH, noneTeo je ca 3eMn>e 16. jyna 1969. ro,n,MHe y 13 
nacoBa m 32 MMHyTa no IpMHMHy, a cnyTMO ce Ha Meceij 
20. jyna 1969. ro,n,MHe. Hnn ApMCTpOHr 6no je npBM no- 
Bex xojn je 3axopanno Ha MeceneBy noBpniMHy. Bnno 
je to 21. jyna 1969. ro,n,nHe y 2 naca 56 MMHyTa n 15 ce- 
xyHfln. Y 3 naca m 11 MMHyTa Ha MeceneBy noBpniMHy 



C/ii/ma 1. riocafla Ano/ia 11: 3 anoBeflHux Hi/ma 
ApMCTpOHr, ni/moT KOMaHflHor MOfly/ia Majx/i Ko/ii/ihc i/i 
fh/i/iot Meceneeor MOfly/ia Eabi/ih O/iftpi/iH 



C/ii/ixa 2. OTi/icaK cTona/ia Koji/i cy ocraBi/mi/i acrpoHayTi/i 
y Mopy cnoKojcTea 


CTynno je m E^bmh On,n,pMH. OBaj ncTopnjcxn TpeHy- 
Tax, nocMaTpane cy nyTeM flnpexTHor TeneBM3Mjcxor 
npeHOca ctotmhc MMnnoHa n>yn,n Ha 3eMn>n. Majxn 
KonMHC xojn je ocTao y xoMaH^HOM Bpo^y o6aBn>ao 
je Mepeita m CHMMaH>a MeceneBe noBpniMHe, noce6HO 
MecTa npe,n,BM^eHor 3a cnymTaite cne,n,eher xocmmhxot 
6po,n,a. 

AcTpOHayTM cy Ha noBpniMHM Meceija nocraBM- 
nn nacepcxn pe^nexTop m ceM3MOMeTap, npMxynnnM 
y30pxe MeceneBor Tna m nocne 2 naca m 30 MMHyTa 
BpaTnnn ce Ha MeceneB 6po,n,. AxTMBMpaH>eM crene- 
Ha 3a y3neTaH>e, mctot ,n,aHa y 17 nacoBa m 50 MMHyTa 
noneTenn cy ca Meceija m nocne 2 naca n 31 MMHyT 
cnojnnM cy ce ca xoMaHflHO-cepBMCHMM o,n,cexoM 
Anona 11. HaxoH npenacxa y xoMaH^HM o,n,cex, acrpo- 
HayTM cy o,n,Bojnnn CTeneH 3a y3neTan>e m ocTaBMnn 
ra y MeceneBoj op6nTM. Hape^Hor ,n,aHa y 4 naca m 56 
MMHyTa no IpMHMHy, axTMBMpaH>eM paxeTHor MOTOpa 
cepBMCHor oflcexa, acTpoHayTM cy xpeHynn xa 3eMn>n. 
Anono 11 ce 6e36e,n,HO cnycTMO Ha noBpniMHy naijn- 
4>nxa 24. jyna 1969. y 16 nacoBa m 50 MMHyTa. AcTpoHa¬ 
yTM cy ymnM y flBOHefteTBHM xapaHTMH 36or onacHOCTM 
0,0, XOHTaMMHaiJMje. 

Anono 12 

Kocmmhxm 6po,n, Anono 12 noneTeo je 14. hobcm- 
6pa 1969. ro,n,MHe. noca,n,y 6po,n,a cy nMHMnn xoMaH- 
,n,aHT 6po,n,a Hapnc KoHpafl, nnnoT xoMaH^Hor o,n,cexa 
PMnapfl BopflOH m nnnoT MeceneBor 6po,n,a AneH Bmh. 

KoHpafl m Bmh cy ce cnycTnnn Ha Mecei^ nocne 
110 nacoBa, 32 MMHyTa m 35 cexyH,n,n neTa y npe,n,eo 
OxeaHa 6ypa. 3a BpeMe 6opaBxa Ha Meceijy, acTpoHay- 
tm cy ,n,Ba nyTa M3na3Mnn M3 6po,n,a. Y npBOM M3nacxy 
nocTaBn>eHa je 3acTaBa CAfl, npMxynn>eHM cy y30pi^M 
MeceneBor Tna ca ,n,y6nHe ,n,o 0.8 MeTapa ncnofl noBp- 
niMHe m nocTaBTBeHM cy MHCTpyMeHTM HaynHe CTaHMi^e 
AJICEn (MeceneB Anono naxeT xocmmhxmx excne- 
pMMeHaTa (Apollo Lunar Surface Experiments Package) 
nnjn je 3a,n,aTax 6no ,n,a npMxynn>ajy m man>y no,n,aTxe 
Ha 3eMn>y 6apeM ro,n,MHy ,n,aHa. 36or oniTeheH>a TB xa- 
Mepe HacTanor cnynajHMM oxpeTaH>eM o6jexTMBa npe- 
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Aivi6/ieivi Mi/ici/ije Ano/io 12 

Ma Cymjy, npeKMHyT je ^MpeKTaH npeHOC aKTHBHOCTH 
acTpoHayTa. 

Tokom flpyror H3nacxa, acTpOHOMH cy nprnn jm 
ayTOMaTCKoj cTaHHijn CEPBEJOP-3 n fleMOHTHpann 
^eo Ka6na anyMHHnjyMCKy LjeBnnijy ca Mnxpoopra- 
HM3MMMa, ^eo CTaKneHe o6nore n TeneBH3Hjcxy xaMe- 
py, xojn cy BMiiie 0 , 0 , ^Be n no ro^uHe 6nnn HsnonceHH 
^ejcTBy MeceneBe cpe^MHe. EBhxobo ncnnTHBaite npy- 
ncnno je 3HanajHe no,o,aTKe o yTHijajy ycnoBa Ha Meceijy 
Ha MaTepnjane ca 3eMn>e. 

riocne 31 naca, 30 MMHyTa m 32 cexyH^e CTeneHOM 
3 a y3neTan>e acTpoHayTM cy noneTenn ca MeceneBe 
noBpmMHe n cnojMnM ce ca KOMaH^HMM Opo^oM. Gre- 
neH 3 a y3neTan>e o,o,BojeH je 0 , 0 , KOMaH^Hor o^cexa n no 
KOMaH^M ca 3eM7be, yxzbyHHBaiteM iteroBor MOTOpa, 
ycMepeH je Ka MeceneBoj noBpmMHM o Kojy je ya,apHO 
6p3MHOM 0 , 0 , 1680 m/s Ha 72km 0 , 0 , MecTa cnymTaita 
Anona 12. CeM3MOMeTap je perncrpoBao yzjap m 
no^pxTaBaHje Tna 55 MMHyTa. 

Anono 12 cnycTMO ce, CBera 14 cexyH^M nocne 
nnaHMpaHor TpeHyTxa cnymTaita, y BO^e riaijn(j)n- 
xa. AcTpOHayTe je npMXBaTMO xenniconTep m y3 Mepe 
Ononomxe 3aniTMTe npeBe3ao mx y noKpeTHM BaroH- 
KapaHTMH. 

McnMTMBaHje 35 KMnorpaMa ^OKyMeHTOBaHMx 
m „cnynajHMx” ysopaxa MeceneBor Tna n HjMxobo 
ynope^MBaHje ca y30pijHMa xoje je npMKynMna noca^a 
Anona 11 OMoryhnnn cy flOHomeite BancHnx 3aKn>ynaKa 
o npMpo^M m nopexny Meceija. 

Anono 13 

Anono 13 ca noca^OM Kojy cy oMHnnn IJejMC 
JIaBen, KOMaH^aHT Mo^yna, IJoh CBajyepT, nnnoT xo- 
MaH^Hor oflcexa m Ope^ Xej3, nnnoT MeceneBor 6po^a, 
naHCMpaH je 11. anpnna 1970. ro,o,HHe. J\o ya,an>eHOCTH 
ofl 324 000 km neT je Texao HopManHO. Ta^a je y cepBnc- 
hom o,a,ceKy flornno ^o OTKa3HBan>a ropMBHMx hennja 3a 
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CHaO^eBafte eneKTpHHHOM eHepmjoM. To je npoy3po- 
KOBano MHore TeniKohe y CHaO^eBaity xnceoHHKOM, 
o^BO^eHjy yrTbeH-^MOKCM^a n HeHOpManaH pa# cncTe- 
Ma m M3BecHMx eneMeHaTa y 6po^cKMM ypel)ajHMa. Cep- 
bmchm o,o,ceK je nocTao HeynoTpe6n>HB. Cbm MaHeBpM 
MornM cy 6 mtm cnpoBe^eHM caMo xopninheiteM paxeT- 
hot MOTOpa CTeneHa 3a cnymTaite MeceneBor 6po^a. 
JleT je npeKMHyT n CBe CHare cy 6nne ynoTpe6n>eHe 3a 
cnamaBaite m noBpaTax nnaHOBa noca^e. riocne Tpo,o,- 
HeBHe 6op6e, 17. anpnna 1970. KOMaH^Ha xaOnHa ca 
acTpoHayTMMa cnycTnna ce 6e36eHO Ha riaijH(j)HK. 

Je^MHM 3a^aTax Kojn je Anono 13 ycneo p ,a o6aBM, 
6nno je naHcnpaite npa3Hor Tpeher CTeneHa paxeTe 
S-IVB, Mace 14 t , xoja je y^apnna 6p3MHOM o^ 1650 m/s 
Ha oko 815 km o^ nacMBHor cen3MOMepa Anona 12. 

OBa npBa xocMnnxa xaBapnja nporpaMa Ano¬ 
no noKa3ana je ^a y cnynajy He3ro^e nnn oiirreheita 
xocMMHKor 6po^a npecy^Hy ynory y cnamaBaity MMa 
Koop^MHai^nja pa^a noca^e 6po^a m xoMaH^Hor ijeH- 
Tpa Ha 3eMn>n. 

O obom flora^ajy CHHMn>eH je y36ya,n>HB xonHByo,- 
ckm (|>MnM (pencnja Poh Xayapfl, ynore Tom XeHKC m E^ 
Xapnc). 

Anono 14 

AcTpoHayTM AneH LUenap^, CrjyapT Pyca m E^rap 
Mnnen cy y kocmhhkom 6po^y Anono 14 noneTenn ca 
3eM7be 31. jaHyapa 1971. ro,o,HHe. MecTO cnymTaita 
obot 6po^a o^aOpaHO je y o6nacTn Opa Maypo, jep 
ce npeTnocTaBTbano ^a 3eMn>HiiiTe xoje ce Hana3n Ha 
noBpmnHn OBe 6nacTn noTnne ca ,o,y6HHe o^ 160 km n 
fla je Ha noBpmnHy ,o,ocneno nocne yzjapa BenMxor Me- 
TeopMTa y BpeMe 4)opMnpaH>a 3eMn>e m Mecei^a. 

AcTpoHayTM LUenap^ n Mnnen ^Ba nyTa cy H3- 
na3Mnn M3 6po^a Ha MeceneBoj noBpmnHn. npnnn- 
kom npBor M3nacKa nocTaBnnn cy HaynHy CTaHni^y 
AJICEn n nacepcKn pe^neKTop Ha oko 90 m o^ 6po- 
Aa. 3a^aTax nacepcxor pe^neKTopa 6 mo je npei^M3HO 
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Mepeite ya,a/i>eHOCTn n KpeTaita Mecerja. Y oxBnpy 
craHnije AJICEII npBM nyT ce Ha/ia3no axTMBHn ce- 
M3MOMep, xojn npe,o,CTaB/Ba BpcTy paxeTHor 6arjana ca 
neTnpn npojeKTM/ia pa3/inHMTe ,o,y>KnHe n Mace, xojn 
ce ncna/tyjy HaxoH hito acTpOHayTM HanycTe Mecerj. 
IIo3HajyhM yrao ncna/BMBaita n BpeMeHCKn MHTepBa/i 
0 , 0 , TpeHyTKa ncna/BMBaita , 0,0 npecTaHxa pa^a, xojn 
caonniTaBa cnerjnja/iHn npe^ajHMK M3 npojeKTM/ia, 
Mo>xe ce MspanyHaTM ^omct. reo(j)OHn, nocTaBTteHM 
Ha o^pe^eHUM ya,a/BeHOCTMMa ,o,ajy MH(j)opMaijnjy o 
BpeMeHy npocTnpaita Ta/iaca, hito OMoryhaBa M3pa- 
nyHaBaite itnxoBe 6p3MHe m ^OHomeite 3aK/BynaKa o 
npMpo,o,M MaTepuja/ia MeceneBor T/ia Kpo3 xojn ce ohm 
npocTMpy. 

3a^aTaK ^pyror M3/iacxa acTpoHayTa 6mo je o6n- 
7ia3aK o6tim>kh>mx KpaTepa m ycnoH Ha MBnijy Be/inxor 
KOHycHor KpaTepa xojn ce Ha/ia3no Ha ya,a/i>eHOCTn 
oa 1100 m oa 6po^a. 36or npo6/ieMa ca xpeTaiteM m 
opjeHTai^njoM (cTeHe cy bmcokc , 0,0 mecT MeTapa, a no- 
r/ie,o, ,o,onMpe caMo , 0,0 ya,a/i>eHOCTn 0 , 0 , 100 m) m BpeMeH- 
ckot 3aKaniH>eH>a, acTpOHayTM cy HanycTn/in KpaTep m 
BpaTM/iM ce Ha 6po^. 

J/L obot nyTa je CTeneH 3a y3/ieTaite o^BojeH m 
ycMepeH xa Mecerjy, HaxoH noBpaTxa acTpoHayTa Ha 
KOMaH,n,HM 6po^. y^apMO je y noBpniMHy Mecerja no# 
yr/ioM o,n, 4 CTeneHa, 6p3MHOM o,o, 1670 km/h, 70 km 3a- 
na^HO oa ceM3MOMepa Ano/ia 14, a 115 km mctohho o,o, 
ceM3MOMepa Ano/ia 12. IIpBM nyT je je^aH yo,ap pern- 
CTpOBaH noMohy ^Ba cen3MOMepa. IIe,a,eceT cexyH^M 
noc/ie yo,apa MHCTpyMeHTM Ha Mecerjy 3a6e/ie>xn/in 
cy npncycBO CBojeBpCHor o6/iaxa, hito noKa3yje ,o,a 
yo,apn MMKpoMeTeopMTa o MeceneBy noBpumHy ^obo- 
^e, He caMo ,o,o CTBapaita yo,apHnx KpaTepa, Beh n ,o,o 
McnapaBaita MaTepnje. 

Ano/io 14 cnycTMO ce y BO^e IIaijn(j)nKa 9. (j)e- 
6pyapa 1971. Iloca^a 6po^a npoBe/ia je 21 ,o,aH y xapaH- 
TMHy. Obmm neTOM noTBp])eHa je Be/inxa nperjn3HOCT 
cnyurraita, caMo 26 MeTapa o,o, npe,o,Bn])eHe Tanxe, 
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a TMMe m MoryhHOCT n/iaHnpaita 6yo,yhnx /ieTOBa y 
HepaBHnje o6/iacrn. Aktmbhoctm acTpoHayTa tokom 
OBe Mncnje npaheHe cy ,o,npeKTHnM npeHOCOM y 6ojn. 

Ano/io 15 

Ce^MM KOCMMHKM 6pO,0, AnOTIO MMCMje TiaHCMpaH 
je 26. jy/ia 1971. ro^MHe ca noca^OM nnjn cy H/iaHOBn 
6mtim flejBM^ Ckot, A/i(j)pe,a, Bo/i^peH m IJejMC MpBMH. 

CeM3MOMeTpn Ano/ia 12 n Ano/ia 14 3a6e/ie>xn- 
tim cy 43 MMHyTa noc/ie y/iacxa Ano/ia 15 y nyTaity 
oko Mecerja, noTpece M3a3BaHe yo,apoM Tpeher cre- 
neHa paxeTe Hocana y MeceneBy noBpuiMHy. PynHO 
ynpaB/Bajyhn, Ckot je cnycTMO 6po,o, BepTMxa/iHO Ha 
noBpumHy, 60 MeTapa o,o, npopanyHaTe Tanxe c/ieTaita. 

Ano/io 15 je Ha MeceneBy noBpumHy npeHeo 544 
kg HaynHe onpeMe hito je ,o,Ba nyTa BMuie Hero y npeT- 
XOftHMM TieTOBMMa. 

Ckot m MpBMH ncTOBapn/in cy MeceneB yon, 
(Lunar Rover ) noMohy Kora cy caMo npM npBOM M3/ia- 
cxy npeui/iM oxo ce^aM KM/iOMeTapa, ya,a/BnBmn ce npn 
tom oxo TpM KM/ioMeTpa o,o, MeceneBor 6po^a. Tokom 
OB e BO>KH>e npMxynM/iM cy y30pxe Ha npe^BM^eHMM 
MecTMMa m nocTaBM/m Tpehy ayT0MaTM30BaHy CTaHM- 

i^y AJICEII. 

flpyrn M3/ia3ax 6 mo je nocBeheH ncnnTMBaity Me- 
ceneBMx AneHMHa m o6/im>kh>mx KpaTepa, ^ox cy tokom 
T peher M3/ia3a otmih/im ^o py6a xaitOHa Xe^/m, Kojn ce 
Ha/ia3M ceBepHO o^ MecTa cnyuiTaita. 

Ilpe y/iacxa y MeceneB 6po^, acTpOHayTM cy nap- 
KMpa/m B03M/I0 Ha npe^BM^eHOM MecTy m nocTaBM/m 
xaMepy Ha iteMy, Taxo ^a cy r/ie^aoi^M Ha 3eM/BM npBM 
nyT MMa/m npM/mKy ^a BM^e no/ieTaite MeceneBor 
6po^a ca noBpumHe Mecei^a. 

A/i Bo/i,o,peH je 3a BpeMe xoje je npoBeo y 
cepBMCHO-xoMaH^HOM 6po^y noMohy ^Be xaMepe m 
cnexTpoMeTpa chmmmo 20 npoi^eHaTa MeceneBe noBp- 
uiMHe, HMMe ce nope^ reorpa^cxe ^ohn/ia m ^eTa/BHa 
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reoxeMMjcica xapTa Meceija. 

Henocpe^HO npe noBpaTKa ca MeceneBe op6MTe, 
acTpOHayTM cy naHCMpanM npBM „mmhm” caTenMT, xojM 
je hocmo onpeMy 3a npoynaBame rpaBMTarjMOHor non>a 
Mecerja m ecj)exaTa epymjMja Ha Cymjy. 

Tokom noBpaTKa Ha 3eMn>y, Bop^eH je M3amao M3 
KocMMHKor 6po ( n,a y cnoOoflHM BacnoHCKM npocTop me 
je 6opaBMo ftBa^eceTax MMHyTa. 

Ilocafla Anona 15 HMje no cbom noBpaTKy Ha 
3eM7By, 7. aBrycTa 1971. ymna y xapaHTMH, jep ce 
McnMTMBaH>eM acTpOHayTa M3 neTxoflHMx neTOBa noxa- 
3ano ,n,a HeMa onacHOCTM hm o# xaxBe xoHTaMMHarjMje. 

Anono 16 

AcTpoHayrn IJoh JaHr, ToMac MeTHHmH m Hapnc 
JyHr no/ieTe/m cy ca 3eMn>e xocmmhxmm 6po ( n,OM Anono 
16,16. aupnna 1972. ro^MHe. HaxoH pemaBama m3bcchmx 
npo6/ieivia xojn cy ce toxom ne r rajaBM/iM, ^aro je ofloOpeme 
3a cnyniTaH>e Ha Meceu, ca mecT nacoBa 3axaniH>eH>a. Kao 
m y npeTxoflHoj MMCMjM, acTpOHayTM JaHr m JyHr xojn cy ce 
cnycTHnn Ha noBpniMHy Mecerja xopMCTMnM cy MeceneB 
ynn. npMTiMXOM npBor M3;ia3a, acTpOHOMM cy nocraBM- 
n m noTiyayTOMarcxn y/npa/by6n4acTn cnexTpocxon 3 a 
McnMTMBaH>e 3paneH>a xoja js, ona3e M3 ^anexor xocMoca, a 
He Mory ^a ce fleTexTyjy Ha 3eM/bM. YlocTdBUjm cy m jom 
je^aH xoMimer craHMi^e AJICEII. Toxom flpyror M3;iacxa 
none/in cy ce Ha y3BMHiMu I y o500 MeTapa n npMxynM/iM 
32,2 kg y30paxa. npnnnxoM Tpehe meTite flomnM cy flo, 
,□,0 xa^a, HajBeher xpaTepa, npenHMxa 480 m. Tom iipnnn- 
xom npnxynn/in cy jom 45,4 kg y30paxa. 

HancanocT, Anono 16 HMje ycneo js ,a oflOau.MBameM 
CTeneHa 3a iionexame M3a30Be npe^BMljeHM e^exaT, Han- 
Me je^aH upexM^an xojn je ocTao yxn>yneH ^OBeo je , 0,0 He- 
xoHTponMcaHor xperama OBor eneMeHTa. IIpM noBpaTxy 
Ha 3eMiby naHcnpaH je flpyrn mmhm caTenMT. Y OTBOpeHOM 
xocMocy, npMnnxoM fleceTOMMHyraor M3na3a MeTMHrnnja, 
y oxBMpy noce6Hor excnepMMeHTa, naxeT ca MnxpoOnMa 
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6no je M3nonceH ^ejcTBy CyHneBor m xocmmhxot 3paneH>a. 

Anono 17 

Anono 17 6no je nocneflitn Opo# naHCMpaH xa 
Mecerjy. Kaxo je Bop^eH toxom neTa Anona 15 3ana- 
3mo xoHycHe o6nnxe BynxaHexor nopexna y 6nn3MHM 
nnaHMHa Taypyc, obo MecTO M3a6paHO je 3a cnymTame. 
HohHMM naHCMpameM 6. ^erjeMOpa 1972. ro^MHe xoc- 
mmhxm Opofl ca noca^OM xojy cy canMmaBanM Jy^iMH 
CepHaH, PoHanfl EBaHC m ftp XapncoH LUmmt, noneTeo 
je xa Mecerjy. 

CepHaH m LUmmt, xojM cy ce cnycTMnM Ha Mecerj, 
cy toxom TpM M3nacxa MCTOBapnnM MeceneB ynn, no- 
CTaBMnn MHCTpyMeHTe 3a Mepeme yHyTpammer TonnoT- 
Hor 3paneH>a Mecerja, oOmhuim o6nacTM jyroMCTOHHO 
oft MecTa cnymTama, 3aTMM nyT , 0,0 JyncHor MacMBa 
xao m CeBepHM MacMB. IIpM obmm memaMa OTXpnnn 
cy y30pxe „pyncMnacTor Tna” 3a xoje HaynHMijn HMcy 
6nnM cnrypHM ^a nn noTMny ooxcM^aijMje, BynxaHexe 
axTMBHOCTM MnM Monma roBOpe o npncycTBy BO,n,e. 

Ha MeceneBoj noBpmMHM ocTana je MeMopnjanHa 
nnoHMi^a ca HaTnncoM: wOB^e je noBex 3aBpmno CBoje 
npBO MCTpancMBame Mecerja. Hexa ce ^yx MMpa y xojeM 
cmo flomnn o,n,pa3M Ha >xmbot rjenor HOBenaHCTBa”. 

flocTi/imyfia Anono Mi/ici/ija 
1/1 flan>e nepcneKTi/iee 

3Hanaj Anono MMcnje 6mo je orpoMaH 3 a no- 
BenaHCTBO. HanMe, npBM nyT y MCTOpnjM, noBex ce 
cnycTMO Ha noBpmMHy flpyror He6ecxor Tena m TaMO 
Bprnno HaynHa McnMTMBama m MCTpancMBama. Toxom 
mecT neTOBa Ha 3eMn>y je flonpeMTBeHO yxynHO 388,4 
%y30paxa MeceneBor Tna. MHoro6pojHM chmmi^m, neT 
nocTaBTBeHMx HaynHMx CTaHMi^a m orpoMHe xonnHMHe 
flpyrnx npnxynnjeHMx MH^opMai^nja OMoryhnnM cy 
fleTanmo yno3HaBaH>e ycnoBa Ha Mecerjy. Tcxhmhxo- 
TexHonomxn hmbo xojn je Tpe6ano nocTMhn obmm 
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nporpaMOM flonpMHeo je onniTeM HanpeTKy y cbmm o 6- 
nacTMMa Hayice, a HapouMTO y enexTpoHMijM m ayTOMa- 

TMLJM. 

MHTepecoBaite 3a MCTpa>XMBaH>e Meceija m fla- 
Hac je BeoMa bctimxo. HaBeflMMo caMo hcxotimxo 
Haj3HauajHMjMx nnaHMpaHMx MMCMja: 

• janaHcxa MMCMja LUNAR-a, unju 6m 3a,n,aTax 6mo 
npoynaBaite 3eM7toTpeca Ha Meceijy, Mepeite TeMne- 
paType noBpniMHe Meceija m M3ynaBaH>e MeceueBor 
je3rpa m yHyTpaunte CTpyxType 

• janaHcxa MMCMja SELENE ( SELenologocal and 
ENgineering Explorer ) hmjm 6m u,m;l 6mo M3ynaBaH>e 
nopexna m eBonyijMje Meceija 

• SMART I ( Small Missions for Advanced Research in 
Te-chnology I) je MeceueB op6MTep KpeMpaH 3a 
TecTMpaH>e xocmmhxmx 6po,n,OBa xojM cy y nnaHy #a 
ce naHCMpajy xa MeceueBoj noBpniMHM 

• LunarSat Mission je EBponcxM npejyior MeceueBor 
MMXpo-op6MTepa xojM 6m npoynMO noflecHOCT Me- 
ceneBor ceBepHor nona 3a cneTaite HOBexa 

fla Tim he HOBenaHCTBO xpeHyTM y HOBa McnM- 
TMBaita Meceija m fla tim he Hexe ofl obmx MMCMja 3a- 
>XMBeTM m ypoflMTM nnoflOM 3aBMCM npe CBera ofl 
(|)MHaHCMjcxMx MoryhHOCTM m noTpeha 3a obom BpCTOM 
MCTpa^cMBaita. OflroBope Ha OBa nMTaita flahe BpeMe. 


Jli/rrepaTypa 

• „Kocmmhxm BpeMennoB”, rpyjMija C.MBaHOBMh 

• „Kocmoc OTXpMBa TajHe”, MnnMBoj JyrMH 

• http:// www.lpi.usra.edu/ expmoon/ future/future.html 

• http://www.lpi.usra.edu/ expmoon/ decision.html 

• http://www.lpi.usra.edu/ expmoon/ decision.html 

OBaj HTiaHax pal)eH je no# pyxoBOflCTBOM ftp flejaHa 
ypomeBMha m Huxone BMTaca y oxBMpy npe^MeTa Me- 
TOflMxa HacTaBe m MCTOpuja acTpoHOMMje. 


Race to the Moon - Natasa Gavrilovic 

This paper is an introductory account of the Apollo 
program and various mission within it. 



KapTa Meceija 


Jby6a3Houjhy: Andrees Allgemeiner Handatlas, 1881. rofli/ma 
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BacHOHa 








YMeTHLiHKa BM3nja fla/iexe npouinocTi/i CyimeBor cncTeMa (Jby6a3Hoiu1iy: NASA/JPL-Caltech) 


fopaH flaBi/iMi/ili 


Bmo je nnaHeTa, 
a OHfla... 


ABrycTa 2006. roflMHe Ha reHepa/iHoj CKynniTMHM Mel)y- 
Hapo^He acTpoHOMCKe yHnje rnacameM je flOHeTa oflnyxa fla ce 
ri/iyTOH BMine He CBpcTaBa Mel)y nnaHeTe CyHneBor cncTeMa. 3a 
jeflHe M3HeHa^eH>e 3a flpyre npnpo,o,aH cne,o, ^ora^aja, ann Mo^cfla 
je 6on>e KpeHyTM 0,0, noneTxa... 

Heicafla flaBHO, CBa HeOecxa Tena Koja cy Memana CBoj 
nononcaj y oflHocy Ha 3Be3,o,e, floOnna cy Ha3MB nnanema (nyTann- 
ija). TaKBMX Tena, bm^tbmbmx totimm okom 6mtio je neT: Mepxyp, 
BeHepa, Mapc, JynMTep m CaTypH. Y to , 0,06a, 3eMn>a ce HMje CMa- 
Tpa/ia n/iaHeTOM jep ce BepOBano ^a je OHa ijeHTap ceeza m ^a ce 
CBe OKpehe oko me. CBoj, MonceMo pehn, npMBnneroBaH nononcaj 
3eM7ba je M3ry6M7ia pa^OBMMa KonepHMKa m Iannneja, na je Taxo 
6poj nnaHeTa y CyHneBOM CMCTeMy nopacTao Ha rnecT. 

Bw/iMjeM Xeprnen je npe hckmx 225 ro,o,HHa TenecKoncKHM 
nocMaTpaH>MMa yonno je^Hy CBerny Tanxy xoja ce naraHO Kpe- 
Ta/ia y o,o,Hocy Ha 3Be3^e y no3a^MHM. McnocTaBnno ce fla je to 
ce^Ma nnaHeTa CyHneBor cncTeMa - YpaH. 

T)y3ene IljaijH, ^Ba^eceT ro,o,HHa HaxoH XepmenoBor OTKpn- 
ha ypaHa, TeneaconoM oTKpMBa D,epec. Ca nepno,o,OM o6nnaaca 
oko CyHija o^ CBera 4,6 ro,o,nHa Hana3no ce Heme H3Mel)y Map- 
ca m JynMTepa. M D,epec je ^o 6 mo CTaTyc nnaHeTe, ann, y6p30 cy 
npoHa^eHa m flpyra Tena cnnnHe BennnMHe m yo,an>eHOCTH, na cy 
acTpoHOMM o^TiyHMTiM ,o,a D,epec m meMy cnnnHa Tena Hoce Ha3MB 
„Mana nnaHeTa - acTepon^” 

Cne^eha, ocMa nnaHeTa, HenTyH, OTKpMBeHa je MaTeMaTnn- 
kmm (panyHCKMM) nyTeM. HanMe, acTpoHOMM cy 3aKn>ynnnn ^a 
ce panyHaTM n nocMaTpaHM nononcajn YpaHa pa3nnxyjy. OpaH- 
ijycicn MaTeMaTnnap Yp6aH JleBepnje M3panyHao je me 6n ce mo- 
pano Hana3MTM Teno xoje je y3pox yoneHnx npoMeHa, a HeManxn 
acTpOHOM JoxaH roT^pMfl Bane je to m noTBpflno TenecxoncKHM 
nocMaTpaH>MMa 1846. ro,o,HHe. 

Knajfl Tom 6 o je 1930. ro,o,HHe yonno Ha (j)OTorpa(j)CKHM nno- 
naMa jom je^Hor nnaHa CyHneBor cncTeMa n Taxo ce 6poj nnaHe¬ 
Ta noBehao Ha ^eBeT. Me^yTHM, y6p30 cy ce jaBnne m npBe cyMme 
^a Jim je to ncnpaBHa oflnyKa, ann je IlnyTOH CBoj CTaTyc nnaHeTe 
3a^pncao CBe ,0,0 2006. ro,o,HHe. Y CTBapn, 036mtbhm yo,apijH cy no- 
nenn 90 -mx ro,o,HHa npomnor Bexa OTKpnheM KajnepOBor nojaca, 
a HacTaBMnn ce OTKpnheM o6jeKTa Kojn je jom Behn m ^a/bn 0,0, 
IlnyTOHa (KceHa) 2003. ro,o,HHe. fla nn je m oh 3acnyncno CTaTyc 
nnaHeTe? fla 6m ce npo6neM xojn je nocTajao CBe Behn pernno, 
AcTpOHOMCKa yHnja je Ha 3ace^aH>y 2006. roflHHe, Oflnynnna ^a 
KOHanHO ^e^MHMme Koja Tena CyHneBor cncTeMa Mory 6mtm nna- 
neme. 

Ennnor je CBMMa no3HaT. Obo je ^MBaH npMMep xaxo Hayn- 
mmm,m y cxna^y ca hobmm HCTpancHBamHMa m OTKpnhMMa Memajy 
m flonymyjy Teopnje n MOflene, jep ^a Hnje Taxo, HanpeTxa y Hay- 
m,m He 6 m hm 6nno. 
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AHa BpajoBi/ili 


lleT OCHOBHMX CTBapM Koje TeK 
Tpe6a fla ypafli/iMO y CseMupy 


Je.a.HOM ^eTeTy CBeMMpcKor ,0,06a, Kmnre o Cyme- 
bom CMCTeMy M3 Ao6a npe 1957. ce nnHe y>KacaBajyhnM. 
Kaxo cy Mano iByAM 3Hann. Hncy MMann nojMa o Be- 
timkmm By/iKaHMMa m KamoHMMa Mapca, nope# Kojnx 
Moht EBepecT M3r/ie^a Kao 6pe>KyiBaK a BennKn 
KamoH Kao japaK nopeA nyTa. Haral)aiin cy ^a BeHe- 
pa ncnoA o6/iaKa Kpnje HeKy MarnoBMTy yyHrny, mtim 
MO>K^ a cyBy, janoBy nycTnmy, OKeaH, mtim j^mhobcko 
H a7ia3MniTe KaTpaHa - CKopo CBe, M3r/ie^a, ocmm OHora 
niTO OHa CTBapHO jecre: ^peBHa By/iKaHCKa nycTnma, 
ci^eHa HojeBor noTona y ncToniBeHMM CTeHaMa. Cnn- 
Ke CaTypHa cy 6nne 6am Ty>KHe: ^Ba HejacHa npCTeHa; 
AOK ^aHac bm^mmo CTOTMHe xnn>aAa 4 >mhmx npcTeHOBa. 
CaTe/iMTM i^MHOBCKe n/iaHeTe cy nnnwin Ha Mane mh- 
ceKTe, a He Ha pa3HOBpcHe npocTope npenyHe je3epa 
MeTaHa m npammaBnx rej3npa. 

CBe y CBeMy, n/iaHeTe cy M3meAane BeoMa Mane 
y to ,0,06a, Ma/io Behe oa MpiBnija cbcttioctm. Y mcto 
BpeMe, 3eM7ba je M3meAana mhoto Beha Hero hito M3- 
r/ie^a A^Hac. Ha 3eMn>y hmko Hnje r/ie^ao Kao Ha nna- 
HeTy: n/iaBM K/iMKep Ha rjpHOM coMOTy, npeKpMBeH 
TaHyniHMM c/iojeM BO^e m Ba3^yxa. Hmko HMje 3Hao 
Aa je Mecerj CTBOpeH y cy^apy mtim ^a cy ^MHOcaypy- 
cm HecTanM y TpeHyTKy. Hmko HMje noTnyHO cxBaTMO 
Aa HOBenaHCTBO nocTaje reoTioniKa CMna caMa no ce- 
6m, cnoco6Ha Aa Mema OKOTiMHy Ha rno6anHoj cKann. 
CBeMMpcKo ^o6a je o6oraTnno Ham nomefl Ha cbct n 
Aano HaM nepcneKTMBy Kojy mm ca^a y3MMaMO 3ApaBO 
3a totobo. 

Oa ^o6a CnyTH>MKa, nnaHeTapHO MCTpa^KMBame 
je MMano hckoumko CBemnx m MpanHnx (j)a3a. OcaM^e- 
ceTe cy, Ha npMMep, Morne npe^CTaBTBaTM TaMHy CTpa- 
Hy. Ca^ammocT M3rne^a CBemnja: ^eceTMHe coham m 3 
CBeTCKor CBeMMpcKor nporpaMa cy Her^e y CyHneBOM 
CMCTeMy, oa MepKypa a° niryroHa. Atim CMameme 
6yi T ieTa, npeKopanema TpoiiiKOBa m HenoniTOBame 
i^MTteBa cy 6aijniin ceHKy Ha HACA-y. Haj6na>Ke pe- 
neHO, AreHijnja npOTia3M Kpo3 HajHecTa6wiHnjn ne- 
pMO a TpaH3Mi^Mje OTKa^a je Hmkcoh CTonMpao Anono 
Mncnje Ha Mecerj npe 35 ro,o,nHa. 

„HACA HacTaBTta Aa ce 6opn ca CBojMM mach- 
TMTeTOM,” Ka>Ke Antony Janetos m3 Pacific Northwest 
National 7Ia6opaTopnje, nnaH National Research 
Council ( NRC ) o^6opa Kojn je CTaBMO noA nyny HA- 
CA nporpaM ocMaTpama 3eMn>e. „fla tim ce Ty pa^M 
o MCTpa^KMBamy CBeMMpa? O MCTpa^KMBamy HOBeKa, 
HayKe, cnoiBHor CBeMMpa, CyHneBor CMCTeMa, cnejc 
maTTiOBMMa m CTaHmjaMa, o pa3yMeBamy OBe nnaHe- 
T e?” 


Y npMHi^Mny, Ta Hama npoMeHa 6 m Tpe6ano Aa je 
cpefma okotihoct. HeMa BMme po6oTM30BaHMx coham 
Koje neTe Ha CBe CTpaHe, CBeMMpcKM nporpaM BMme He 
nyTa Kao noTpomeHM paKeTHM 6ycTep. npe^ce^HMK 
George W. Bush je nocTaBMO jacaH ljmib y 2004 - Kpo- 
hmtm Ha ttio Mecerja m Mapca. MaKo KOHTpoBep3Ha, Ta 
BM3Mja je Aana HACA-m hckm ljmtb KOMe Mory CTpeMM- 
tm. npo6neM je mTO ce HMcy Hamim (Jtohaobm Aa cnpe- 
ne naA „3M^a” Kojn je Tpa^m^MOHaTiHO (Ma^a He 6am 
caBpmeHo) hitmtmo HayKy m nporpaM CBeMMpcKor ne- 
Ta ca noca^oM oa npeKopanema OyyeTa. 

„BepyjeM Aa 3a Bac HMje hoboct Aa HACA HeMa 
napa Aa ypa^M CBe hito ce oa me Tpa>KM,” Ka>Ke Bz7/ 
Claybaugh , ^MpeKTOp HACA Oflemema 3a CTy^nje m 
AHann3e. HoBarj He Tene 6am Kao tchhm bo^ohmk y 
CBeMMpcKMM areHLjnjaMa y ^pyrMM 3eMTBaMa. 

6op^OBM nepno^MHHO ce Mano noByKy n 
nMTajy ^a tim cy cbctckm nporpaMM nnaHeTapHor 
MCTpa>KMBama Ha ^o6pOM nyTy. JlncTa i^MTBeBa Kojn cy 
^OTie HaBe^eHM ca6npajy mnxoBe npnopMTeTe. 

ripatieibe 3 eMibUHe Kni/iMe 

Ycpe^ CBor y36y^ema oko bokbm no Mapcy n 
CKM^amy Bena TajHM ca TnTaHa, TBy^M noHeKa^ y3MMajy 
3^paBO 3 a totobo ^oca^aH aim xMTaH 3a^aTaK Bo^ema 
6pnre o CBojoj nnaHeTM. HACA m Hai^MOHanHa 
OKeaHCKa m aTMoc^epcKa a^MMHMCTpai^Mja ( National 
Oceanic and Atmospheric Administration - NOAA) cy 
to Mano McnycTMTiM m3 CBojnx pyKy. Y 2005. Janetoss 
NRC 6op^ je HaBo^no ^a je „cmctcm caTennTa Ha mbm- 
14 M nponacTM.” CnTyarjnja ce OH^a ^o^aTHO noropma- 
na. HACA je npeHena 600 MnnnoHa ^onapa tokom 5 
ro^MHa M3 nporpaMa 3a 3eM7by Ha nporpaM 3 a mam n 
CBeMMpcKe CTaHMi^e. Y Me^yBpeMeHy, rpa^ma cne^ehe 
reHeparjnje National Polar-Orbiting Operational 
Environmental Satellite cncTeMa je npoOnna OyyeT m 
Mopana je 6mtm cMameHa, 6e3 MHCTpyMeHaTa cym- 
tmhckm Ba)KHMx 3a Mepeme moOanHor 3arpeBama, pe- 
ljmmo ohmx Kojn Mepe ^OTia3ehe CymieBO 3paneme m 
o^Tia3ehe MH^pai^pBeHO 3paneme. 36or Tora ^Ba^ece- 
TaK caTennTa CncTeMa 3a nocMaTpame 3eMTBe CTn>Ky 
^o Kpaja CBor pa^Hor BeKa npe Hero cto cy mm 3aMe- 
He cnpeMHe. HayHHMAM m MH>KemepM MMCTie ^a Mory 
ynMHMTM Aa caTenMTM a y>Ke paAe anM CBe MMa CBojy 
rpaHMLjy. 

„MomM 6mcmo M3Ap>KaTM anM HaM je nnaH noTpe- 
6aH OAMax,” Ka>Ke Robert Cahalan , me4> OAemema 3a 
KTiMMy m 3paneme y HACA Goddard Space Flight Centar 


BacnoHa 








1884 


npi/mpen/ia OA6paHe oa acTepoiifla 



K/ii/iivia ce OHtir/ieflHo Men>a, nuTaite je fla jii/i je y 3 poK 
tux npoMeHa nosex i/mi/i to npi/ipoflaii 141/1 x/iyc Hauie 
n/iaHeTe 


„He Mo>xe ce nexaTM jj ,a ce caTe/iMTM noxBape.”Axo ca- 
Te/iMT npecTaHe ,n,a paflM npe Hero hito CTMrae 3aMeHa, 
CTBapajy ce npa3HMHe y 3anMCMMa no^aTaxa na je Tem- 
KO yCTaHOBMTM pMTaM. Ha npMMep, aKO HeXM HOBMjM 
MHCTpyMeHT OTXpnje fla je CyHije CBeT/mje Hero hito je 
to Harnao npeTXOflHM MHCTpyMeHT, ,n,a tim je to 3aTO hito 
je CyHi^e 3aMcra nocra/io CBeT/mje mtim 36or norpeuiHe 
xa7iM6paijMje MHCTpyMeHTa? Axo ce (JryHxijMje caTe/m- 
Ta He npex/ianajy y BpeMeHy, HayHHMijM Mo^fla Hehe 
Mohn fla Ha^y o^roBop Ha obo. BeoMa ijeiteHa JlaH^caT 
cepnja, xoja Hafl3Mpe noBpuiMHy join o# 1972. MMa npo- 
6/ieM Beh ro^MHaMa, m Y.C. OfleTBeite 3a no;i>onpMBpefly 
je Beh Mopa/io fla xynyje noflaTxe ca MHflMjcxnx ca- 
Te/iMTa ,n,a 6m npaTM/m npo^yxTMBHOCT yceBa. Hexe 
BpcTe no^aTaxa HMjeflHa Harjnja He Mo>xe fla Ha6aBM. 
NRC 6opfl Tpa:>xM o6HaB7i>aH>e M3ry6;i>eHMx (jroHflo- 
Ba, hito 6m o6e36eflM/io 17 hobmx MMCMja y HapeflHoj 
.□.ei^eHMjM, xao hito cy OHe 3a npaheite noBpuiMHa ne- 
,n,a m HMBoa yraeH-flMoxcMfla, hito je cyuiTMHCxo 3a 
npeflBM^aite x/iMMaTcxMx npoMeHa m noc/ieflMija. DiaB- 
hm npo6/ieM je hito nocMaTpaita x/iMMe npeflCTaBTBajy 
cpe^MHy M3Me^y pyTMHexor npaheita BpeMeHa (hito 
je cnei^Mja/iHOCT NOAA) m Hayxe (cneipijaTmocT HA- 
CA). „nocTojM 4 ) y H A aMeHTa7IHM npo6/ieM - hmxo 
HMje 3afly>xeH 3a npaheite x/iMMe,” xa:>xe x/iMMaTonor 
Drew Shindell ca HACA Goddard Institute 3a CBeMMp- 
cxe CTy^Mje. Oh m join HexM npefl7ia:>xy fla ce B/iaflMHM 
pacnapnaHM x/iMMaTCXM nporpaMM xoHCO/iMflyjy y He- 
xy caBecHy areHijMjy xoja 6m ce fleTaTBHO 6aBM/ia tmm 
npo6/ieMOM. 


Kao m ocMaTpaite x/iMMe, ofl6paHa n/iaHeTe o# 
acTepoMfla je yBex Hexaxo 3anocTaB7i>eHa. Hm HA¬ 
CA hm EBponcxa CBeMMpcxa areHijMja (ECA) HeMajy 
o^roBopHOCT ,n,a 3aycTaBe MCTpe6;i>eH>e. Haj6/iM>xe 
TOMe je HACA-mh Spaceguard Survey , Te/iecxon xojM 
xouiTa 4 MM/iMOHa flo/iapa roflMunte m ocMaTpa npo- 
CTOp 6/iM3y 3eMH>e fla 6m ona3Mo Te/ia xoja MMajy xm- 
TiOMeTap y npeHHMxy, hito npeflCTaBTBa Be/iMHMHy 
xoja 6m flOBe/ia flo mo6a7iHe a He caMo perMOHa/me 
xaTacTpo(j)e. Atim join yBex hmxo HMje ypaflMO CMcre- 
MaTcxo MCTpa>xMBaite MaitMx o6jexaTa xojM 6m flOBe/iM 
flo perMOHa/iHMx yHMuiTeita, a nporjeiteHO je fla je oxo 
20 000 o6jexaTa Te Be/iMHMHe BeoMa 6/iM3y Haruoj n/ia- 
HeTM. He nocTojM „BMpo 3a CBeMMpcxo xaMeite” xojM 
6m nporjeHMO nperae m noflMrao y36yHy y c/iynajy no- 
Tpe6e. noTpe6HO je 15 roflMHa mtim fly>xe fla ce M3rpaflM 
ofl6paHa, npeTnocTaBTBajyhM fla je TexHO/iorMja cnpeM- 
Ha, a OHa to HMje. „AMepMxa TpeHyTHO HeMa HMxaxaB 
xoMn/ieTaH n/iaHxa:>xe aeponroxeitep Larry Lemke M3 
HACA Ames HcTpa^xMBanxor EJeHTpa. npouuior Map- 
Ta, Ha 3axTeB KoHrpeca, HACA je o6jaBM/ia M3BeuiTaj 
xojM 6m Morao 6mtm noneTHa Tanxa 3a Taj n/iaH. no 
Toj aHa/iM3M, Tparaite 3a Te/iMMa npenHMxa o# 100 flo 
1000 MeTapa 6m mottio 6mtm o6aB7i>aHO Large Synoptic 
Survey Telescope ( LSST ), MHCTpyMeHTOM Ha xoMe pa^M 



l/lfleje Xo/iMByflCKux pe^i/iTe/ba cy Beh pea/ii/i30BaHe, 
yMeTHi/mKa Bi/i 3 i/ija cyflapa jieTe/ii/iije Deep Impact ca 
KOMeTOM Tempel 1 


nET OCHOBHMX CTBAPM KOJE TEK TPEBA flA YPAflMMO y CBEMMPY 


BacnoHa 





K0H30pijMjyM acTpOHOMa n KOMnaHMja (Hajno3HaTMja 
je Google). Cafla ce pafln Ha cxeHMpatby He6a y noTpa3M 
3a cbmm hito ce Kpehe nnn TpenepM. npomnoMeceHHM 
M3BeniTaj LSST npojeKTa npoijeifcyje fla 6m ce Momo 
npoHahn 80 npoijeHTa Tena tokom jeflHe fleijeHnje, 0 , 0 ; 
2014 flo 2024. Ca flOflaTHnx 100 MnnnoHa flonapa 3a 
4)MHMjy xann6paijnjy, npoijeHaT 6m Morao 6mtm 90. Kao 
M CBaKM 3eMa7bCKM 6a3MpaH MHCTpyMeHT, 7ICCT MMa 
flBa orpaHnnema. IIpBO, MMa CBojy cneny Tanxy: Tena 
xoja cy oflMax ncnpefl mtim M3a 3eMn>e Ha meHoj op6nTM 
- a to cy HajonacHMja Tena - ce Mory nocMaTpaTM caMO 
y 30py Mnn npBM cyMpax, xafla ce naxo Mory M3ry6n- 
tm y CyHneBOM cjajy. flpyro, MHCTpyMeHT Monce npo- 
LjeHMTM Macy acTeponfla caMO MHflnpexTHO, Ha ocHOBy 
HjMxobot cjaja. OrpaHnneHe Ha bmatbmbo CBeTno, npo- 
i^eHe HMcy npeijM3He: Hexn Bennxn ann TaMHM acTepo- 
nfl 6m ce Morao MacxMpaTM xao ManM anM CBeTao. fla 
6m peniMO OBaj npo6neM, HACA-mh tmm pa3Mnmn>a o 
M3rpaflH>n MHcj)paijpBeHor CBeMMpcxor Tenecxona 0 , 0 ; 
500 MMnMOHa flonapa xojn 6m 6mo CTaBn>eH Ha op6n- 
Ty oxo Cymja. Oh 6m ona3MO CBaxy npeTH>y 3eMn>M, m 
npoynaBajyhn Tena Ha pa3HMM TanacHMM flyncnHaMa 
oh 6m oflpeflno H>MxoBy Macy ca 20 npoijeHaTa Moryhe 
rpernxe. „Axo ncenMTe fla paflMTe xaxo Tpe6a, OHfla xo- 
pMCTMTe MH(j)paijpBeHO 3paneH>e,” xance nnaHeTapHM 
HaynHMX Donald Yeomans m3 Jet Propulsion Laboratory 
( JPL ), xoayTop M3BeniTaja. flpyro nnTame je niTa fla ce 
pafln axo je acTeponfl Ha nyTy. 3Ha ce - fla 6m ra cxpe- 
HynM MopaTe My npoMeHMTM y6p3an>e 3a MMnMMeTap 
no cexyHfln, jeflHy fleijeHnjy yHanpefl, 6nno fla ra yfla- 
pMTe, rypaTe nnn rpaBMTarjnoHO oflBnannTe. Y 2004. 
ECA Near-Earth Object Mission CaBeTOflaBHn ofl6op 
je npenopynno TecT. npeflnonceHa Mncnja, no3HaTa 
xao fl oh Kmxot, 0 , 0 ; 400 MnnnoHa flonapa 6m McnanMna 
npojexTMn 0 , 0 ; 400 XMnorpaMa Ha acTeponfl m 6enencnna 
nocneflmje. OcTarjn M36aneHM excnno3MjoM 6m yTnija- 
nM Ha acTeponfl no npnmjnny paxeTe, ann hmxo He 3Ha 
TanHO xonnxo 6m Taj yTMijaj 6mo CHancaH. OTXpnBame 
Tora 6m 6Mna rnaBHa CBpxa MMCMje. „OTXpMno 6m ce fla 
nM cjiyHXflnoHnnie CTpaTerMja xnHeTnnxor ymijaja” 
xance Alan Harris m3 HeManxor Aerospace I^eHTpa y 
EepnMHy. HaynHMi^M 6m M3a6panM Teno Ha yflan>eHoj 
op6nTM Taxo fla He 6m Morno flohn Ha nyTamy cyfla- 
pa ca 3eMn>OM. npomnor nponeha ECA je 3aBpmnna 
CTyflnje o obom noflyxBaTy m oflMax ra oflnoncnna 36or 
HeflocTaTxa HOBija. IIoTpe6aH je 3ajeflHnnxn Hanop 
HACA m Japan Aerospace Exploration Agency ( JAXA ) 
A a 6m ce OBaj nnaH ocTBapMO. 

lloTpara 3a hobi/im >ki/ibotom 

npe CnyTH>Mxa, HaynHnijn cy Mncnnnn fla je CyH- 
neB CMCTeM pajcxM BpT. OHfla ce noxa3ano fla 3eMn>HHe 
nnaHeTe nocecTpMMe HMcy noBonme 3a >xhbot, hito 
cy OTXpMne coHfle MapMHep m Bmxmhh Mnax, y 3aflH>e 
BpeMe cy ce MecTa Moryha 3a >xmbot yMHorocTpynnna. 
Mapc noHOBO H3rnefla xao MecTO noroflHO 3a >xhbot. 
CaTenMTM cnon>Hnx nnaHeTa, npBeHCTBeHO EBpona 
m Emjenaflyc, H3rnefla fla MMajy orpoMHa nofl3eMHa 



rioepuiuHa MeTeopi/iTa ALH84001 npoHaljeHor Ha 
jy>KHOM no/iy KpajeM 1984. roai/me. fla jii/i ce y H>eMy 
xpi/ijy floxa3u fla je Ha Mapcy Hexafla nocTojao 6apeM 
npi/iMi/iTi/ieaH o6/n/iK>Ki/iBOTa? 

Mopa m flocra MaTepMjana noTpe6Hor 3 a >xmbot. Hax 
6m m BeHepa Morna 6mtm noxpMBeHa oxeaHMMa. HA¬ 
CA TpancM He npBeHCTBeHO opraHM3Me xao TaxBe, 
Hero 3Haxe mnxoBor npomnor nnn caflammer npncy- 
CTBa. HajHOBMja MMcnja, Phoenix , nonena je y aBrycTy 
m Tpe6ano 6m fla ce toxom cneflehe roflHHe cnycTM y 
HeMCTpanceHe ceBepHe nonapHe o6nacTM Mapca. Y 
nMTamy HMje pOBep Hero neHflep ca po6otcxom py- 
xom xoja Monce xona HexonMxo i^eHTMMeTapa, 

6m npoynMna nnMTxe Hacnare ne^a. Cne^ehM xopax je 
Mars Scientific Laboratory ( MSL ) 0 , 0 ; 1.5 MMnMjap^e ^o- 
napa, pOBep npe^BM^eH 3 a naHCMpame xpajeM 2009. 
Ha Mapc he cneTeTM HaxoH roflMHy ,o;aHa. nocTeneHO, 
HaynHMi^M he nceneTM js,a ce BpaTe noTpa3M 3 a >xm- 
bmm 6MhMMa MnM h>mxobmm ocTai^MMa. Eo^MHe 2013. 
ECA nnaHMpa ^a naHCMpa ExoMars rover , onpeMn>eH 
ca xeMMjcxoM nahopaTOpMjoM xao BMXMHr, m mTO je 
HajBancHMje, ca nnaT^opMOM 3 a 6ymen>e oiocoOhom 
fla 6ymM ^Ba MeTpa y js } y6mny - mTO 6m 6Mno ,aiOBon>HO 
fla ce npol)e OTpOBHM noBpmMHCXM cnoj m flo^e ^o 
cnoja r^e cy opraHexe MaTepMje Monc^a npencMBene. 
HancanocT, Ty CBe CTaje. HajBehM rjMn> 3 a BehMHy nna- 
HeTapHMx HaynHMxa - He caMO y oxBMpy noTpare 3a 
ncMBOTOM Hero n 3 a MCTpancnBameM i^enor CyHneBor 
CMCTeMa - je ^a ce ^OHecy CTeHe m npamMHa ca Map¬ 
ca ,o;a 6m ce aHanM3MpanM Ha 3eMn>n. Hax m Mana xo- 
nMHMHa 6m flonpMHena OTXpMBamy TajHM o MCTOpMjM 
nnaHeTe, xao hito cy npnMepijn xoje je flOHeo Apollo 
to yHMHMnn 3 a Mecefl. Ey^ieT HACA je nnaHMpao OBy 
cxyny MMcnjy 3 a 2024 HajpaHnje, ann Tpanax Hafle ce 
jaBMO OBor neTa xafl je areHijnja nonena fla pa3MaTpa 
MOflM^MXOBame HexMx MSL fla 6m npMxynMnM npM- 
Mepxe 3a eBeHTyanHy xonexflMjy. 3a caTenMT EBpony, 
npMopMTeT je op6MTep xojM 6m M3MepMO xaxo H>eH 
o6hmx m rpaBMTaflMOHO non>e pearyjy Ha JynMTepOBe 
nnMMexe Tanace. Axo flone nencn Mope, noBpmMHa he 
pacTM m cnynrraTM ce oxo 30 MeTapa, axo Mopa HeMa, 
OHfla caMO oxo MeTap. Maraeraca OHMTaBama m paflap 
6m Taxol)e ona3MnM Mope, a xaMepe 6m HanpaBMne Ma¬ 
ny noBpmMHe xao npnnpeMy 3 a eBeHTyanHO B03Mno. 


BacnoHa 


nET OCHOBHMX CTBAPI/I KOJE TEK TPEBA flA YPAflMMO Y CBEMMPY 


3a TuTaH, npnpoflHM HacTaBaK 3a Texyhy KacnHM 
MMCMjy 6n 6mo op6MTep m bo3mtio 3a y3MMaH>e y3opaica 
ca noBpniMHe. TMTaHOBa 3eM7Bo;inKa noBpniMHa aje 
MoryhHOCT KopMuihema 6anoHa Ha Bpyh Ba3flyx, Kojn 
6m ce noBpeMeHO cnyniTao fla y3Me y30pKe. IJmjb je, 
Ka>Ke Jonathan Lunine ca YHMBep3MTeTa ApM30Ha fla 
ce „aHanM3Mpa noBpniMHa a ce bm#m nocTojn tim He- 
hito hito cyrepMine noneTaK caMoopraHM3arjnje, hito 
je HanMH Ha Kojn je noneo m >kmbot Ha 3eM7BM.” OBor 
jaHyapa, HACA je KOHanHO nonena o36mtbho fla pa3Ma- 
Tpa OBe MMcnje. AreHtjnja nnaHMpa fla HanpaBM M36op 
M3Me^y EBpone m TMTaHa cneflehe roflMHe, Taico jj ,a 6m 
coH,n,a ofl 2 MMHMjap^e flonapa Moma noneTeTM 3a flece- 
TaK ro^MHa. flpyro Teno 6m Mopano fla neica jom 6apeM 
je,n,Hy ^ei^eHMjy. Ha Kpajy, MO)Kfla he ce McnocraBMTM fla 
je >kmbot Ha 3eM7i>n MnaK je^MHCTBeH. Pa3onapaBajyhe, 
HeMa cyMH>e, ann to He 6m 3HanMno fla cy HanopM 6m- 
tim y3any,n,HM. „Mmchmm fla je acTpoOnonornja BMrne ofl 
noTpare 3a >kmbotom,” Ka>Ke Bruce Jakosky , flnpeKTop 
JJ,eHTpa 3a AcTpo6no;iornjy Ha YHMBep3MTeTy Kotio- 
pa^o. To je Taicolje m cxBaTame pa3yMeBan>e pa3HOBpc- 
hoctm >KMBOTa Kao m npeflycnoBa 3a meroB HacTaHaK 
M3 6e>KMBOTHe nnaHeTe npe 4 Mnnnjapfle roflMHa. 3aTo 
OBa noTpara HMje caMO 3a noTpara 3a flpyrnM >kmbotom 
y KoeMocy, Hero m ncTpa^MBame Hamer nopemia. 

06jauiit>eit>e nocTaHKa nuaHeTa 

Kao m HacTaHaK >KMBOTa, HacTaHaK nnaHeTa je 
cno>KeH nporjec. JynMTep je HacTao npBM. fla ji m je Ha- 
CTao nonaKo, Kao flpyre nnaHeTe nan Harno Kao Mana 
3Be3,n,a? fla ji m je CTBOpeH fla;te ofl CyHtja na My ce 
npn6nM>KMO, Kao hito meroB Heyo6nnajeH hmbo Tem- 
kmx eneMeHaTa cyrepnme - y kom 6m cnynajy Mo^K^a 
3HaHM;io a je Marne CBeTOBe M36aijno ca cbot nyTa? 
HACA JyHO op6MTep ynHOBCKe nnaHeTe, nnaHMpaH 



OcHOBHe KopaKe cmo pa3yMejn/i, ocra/ii/i cy caMO 
fleT/bl/I... 


3a naHCMpame 2011, 6m Morao flaTM o^roBope Ha OBa 
nMTama. Ohm Koje 3aHMMa HacTaHaK nnaHeTa TaKol)e 
Tpe6a a npaTe Stardust Mncnjy, Koja je nponme ro- 
AMHe flOHena y30pKe npamMHe Koja OKpy>Kyje HBpcTo 
je3rpo KOMeTe. „TeK cmo 3arpe6ann noBpmMHy,” Ka>Ke 
mecj) Stardust TMMa, Donald Brownlee ca YHMBep3MTeTa 
BamMHrTOH. „Stardust je noKa3ao fla cy KOMeTe CHa>K- 
hm KoneKTopM MaTepnjana M3 paHor flo6a CyHneBor 
CMCTeMa. Obm MaTepnjann cy OHfla cnaKOBaHM y nefl m 
onyBaHM.” JAXA nnaHMpa jjnpeKTHO y3MMan>e y30pKa 
caMor je3rpa KOMeTe. 3cmh>mh Mecerj je jom jeflHO Me- 
cto 3a KocMo-apxeonorMjy. Oh je oflaBHO 6mo Ba>KaH y 
o6janiH>aBaH>y paHor CyHneBor CMCTeMa, noBe3yjyhM 
Mepema 6poja KpaTepa ca noflarjMMa y3opaKa Apolla 
m pycKe JlyHe. Ann neHflepn M3 1960-mx cy noceTMTiM 
Mann fleo TepeHa. Ohm HMcy ctmthm ro Amtkch 6aceHa, 
KpaTepa BeznmMHe KOHTMHeHTa Ha TaMHoj CTpaHM, nnja 
CTapocT Mo>Ke HaroBecTMTM Kafla je 3ancra 3aBpmeHO 
4>opMMpaH>e nnaHeTa. HACA pa3MaTpa fla po6oT flOHe- 
ce y30paK oflaTne. To 6m KoniTaao oko noaa Mnanjapfle 
flonapa. Je,n,aH KypM03MTeT je fla cy acTeponfln rnaBHor 
nojaca HacTanM npe Mapca, Kojn je HacTao npe 3eMH>e 

- HaroBemTaBajyhn ^a ce Tanac ^opMMpama nnaHeTa 
OKpeHyo Ka yHyTpa, BepOBaTHO 36or JynMTepa. Ann 
A a Tim ce BeHepa yKnana y Ty npeTnocTaBKy? „HeMa 
MH^opMai^Mja,” Ka>Ke eKcnepT Doug Lin ca YHMBep3M- 
TeTa KanM^opHMja, CaHTa Kpy3. ,Je,n,HOCTaBHO HeMa- 
mo MHcjropMaijMja” Me^y CBojMM kmcctimm o6nai^MMa, 
npMTMCKOM m bmcokmm TeMnepaTypaMa, BeHepa HMje 
6am Me^y HajnpMjaTen>CKMjMM oKpy>Ken>MMa 3a neHflep. 
NRC 6op,n, je y 2002. npenopynMo cname 6anoHa KojM 
6 m ce npM3eM7BMO ^obohjHO flyro ^a noKynM y30pKe a 
OHfla noByKao Ha xna^HMjy BMCMHy #a mx aHanM3Mpa 
mtim noma^e Ha 3eM7i>y. CoBjeTCKM CaBe3 je nocnao 
6anoHe Ha BeHepy cpe^MHOM 1980-nx, m pycxa CBe- 
MMpcKa areHtjnja ca,n,a nnaHMpa hobm neH^ep. Cry^nje 
HacTaHKa nnaHeTa ce npeKnanajy ca CTy^njaMa Ha- 
CTaHKa >KMBOTa. Jakosky to OBaKo o6jamH>aBa: „BeHepa 
je Ha yHyTpammoj mbmi^m HacTamMBe 30He. Mapc je Ha 
cnoH>Hoj. 3eM7Ba je y cpe^MHM. A pa3yMeBan>e pa3TiMKa 
Me^y obmm nnaHeTaMa je i^eHTpanHO 3a noTpary 3a mm- 
botom BaH Hamer CMCTeMa” 

l/l3iia3aK M3 CyHneBor ci/icTeMa 

npe Be ro^MHe Bojayep coH^e cy npo6nne 6yi T ieT. 
HACA, onajHa 36or HOBi^a, je pexna ^a he MO)Kfla 
MopaTM fla mx yKMHe. Obo ce HMje ^ecMno caMO 36or 
H>MxoBe nonynapHOCTM y nmpoKoj jaBHOCTM. HMmTa 
mTo je Ttyfloca pyxa ^OTaKna HMje OTMmno fla;te Hero 
mTo je Bojayep 1: a to je 103 acrpoHOMoce je^MHMi^e 

- 103 nyTa fla;te Hero hito je pa3fla;tnHa M3Me^y 
CyHi^a m 3eM7Be. Oh ce y^anjaBa jom 3.6 AJ CBaKe 
ro^MHe. IbflMHe 2002. mhm 2004. oh je ymao y Mncre- 
pno3Hy rpaHMi^y CyHneBor CMCTeMa, r^e ce cy^apajy 
o,n,na3ehe cyHneBe necTMi^e n flo;ia3ehn MHTepcTe- 
napHM rac. Ann Bojayep je HanpaBH>eH ^a npoynaBa 
cnoH)He nnaHeTe, He Me^y3Be3,n,aHM npocTop, m meroBe 
nnyTOHMjyMCKe 6aTepnje ce nonaxo npa3He. HACA je 


nET OCHOBHMX CTBAPM KOJE TEK TPEBA flA YPAflMMO y CBEMMPY 
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rii/ioHi/ip 10 Ha nyTy Ka 3Be3flM A/ifle6apaH, nyT koj'i/i lie 
TpajaTM npeKo 2 Mi/mi/ioHa rofli/ma. 


Ayro pa3MMHizba7ia o cnamy coH^e n NRC M3BeniTaj o 
conapHoj 4 >m3mi^m 2004. je je noApncaBao y tom ijnn>y. 
CBeMMpCKM Opofl 6 m MepMO KOTIMMMHy aMMHOKMCe/IMHa 
y Mel)y3Be3AaHMM necTMijaMa A a 6 m ce BM^e/io kotimko 
cnonceHMx opraHCKMx MaTepMja Aona3M M3BaH cMCTeMa. 
Oh 6m Taxo^e TpancMo necTMije aHTMMaTepMje Koje cy 
Mor/ie HacTaTM y MMHMjaTypHMM rjpHMM pynaMa mtim 
T aMHOj MaTepMJM, Kao M MCTpa3MBaO KOCMMHKe 3paxe 
m Kaxo cnpenMTM HjMxob yTMi^aj Ha 3eMZbMHy K/iMMy. 
CBeMMpCKM 6pOA 6 m TaKol)e npoBepMo fla tim o6tim>kh>m 
M el)y3Be3AaHM npocTOp noce^yje MarHeTHO noine, hito 
6m MMa/io orpoMHy ynory y pal)aH>y 3Be3A a - CoH^a 6 m 
M or/ia fla pa^M Kao MMHMjaTypHM CBeMMpCKM Teneacon, 
BpmehM KocMOTioniKa ocMaTpama 6e3 norner yTMijaja 
npaniMHe y CyHneBOM CMCTeMy. Morao 6 m MCTpancM- 
tm TaK03BaHy Pionner aHOMa/iMjy - Heo6janiH>MBy 
CM/iy Koja je fle/iOBa/ia Ha aB a 6po,n ( a, Pionner 10 m 11 
- m o3HanMTM MecTO r^e CyHneBa rpaBMTai^nja ao- 
BOflM yn,azbeHe CBemocHe 3paKe y cjioKyc, Kao TeCT 
AjHHiTajHOBe Teopnje penaTMBHOCTM. HayHHMijM 6 m 
mottim ^a ycMepe coH^y Ha ohnMnony 3Be3Ay EncMnoH 
EpM^aHM paflM 6on>er Mepema, MaKo 6 m Tpajano ^e- 
ceTMHe xMTba^a ro^MHa A a ce CTMme TaMo. fla 6 m OBy 
coH^y noc/ia/iM ctotmhc acTpOHOMCKMX je^MHMi^a fla- 
neKO, m to y TOKy >kmbothot BeKa Bojayepa, Tj. meroBe 
n/iyTOHMjyMCKe 6aTepMje, 6 m 3HanMno a a 6 m OHa Mopa- 
71 a fla ce Kpehe 6p3MHOM 0 , 0 ,15 A} roAMimne. OmjMje 3a 
obo cy: Be/iMKa coH^a Ha johckm noroH ca HyK/ieapHMM 
peaKTOpoM, coHfla cpeAme Be/iMMHe Ha johckm noroH ca 
n/iyroHMjyMCKMM reHepaTOpOM, mtim Ma/ia coH^a Koja 
6 m KopMCTM/ia co/iapHO jeflpo. Be/iMKe (36 000 kmtio- 
rpaMa) m cpeAme (1000 KM/iorpaMa) MMCMje cy nnaHM- 
paHe 2005. 0 , 0 , CTpaHe TMMOBa Koje cy bo^mtim Thomas 
Zurbuchen ca YHMBep3MTeTa MMHMraH m Ralph McNutt 
ca IJoh XonKMHC YHMBep3MTeTa 3a npMMemeHy (j)M3M- 
Ky. MnaK, MMCMja ca Ma/iOM cohaom MMa HajBMine rnaH- 
ca a a Oy^e ocTBapeHa. ECA-mh Cosmic Vision nporpaM 
ca^a pa3MaTpa npefl/ior Me^yHapo^Hor TMMa HaymiM- 
Ka Koje npeflBOflM Rogert Wimmer-Schweingruber ca 
YHMBep3MTeTa Kmti y HeManKoj. HACA 6 m ce TaKol)e 
Mor/ia npM^py^KMTM obom npojeKTy. Co/iapHO je^po oa 


200 MeTapa HiMpMHe 6m mottio A a hocm 500 KMnorpa- 
Ma TeiiiKy coH^y. HaKOH naHCMpama ca 3eMn>e, OH^a 
6m npBO KpeHy/ia Ka CyHijy, npMhnMncaBajyhM ce hito 
je BMine Moryhe - naK yHyTap MepKypOBe op6MTe - fla 
6m je jaKo CyHneBO 3paneH>e o ( n,6ai^M7io. IIonyT cypcjie- 
pa, coHfla 6m ynpaBmana CBojMM KpeTameM HammyhM 
ce Ha je^Hy mtim Ha Apyry CTpaHy. npe Hero hito 6m 
nponina JynMTepOBy op6MTy, OAharjMna 6m je^po m y3 
noMoh MHepAMje „OTKTiM3aTia” AaTte. HHnceraepM Tpe- 
6a Aa A^sajHMpajy aobotbho naraHO jeApo m npBO ra 
TecTMpajy Ha Maine aM6MijM03HMM MMCMjaMa. „TaKBa 
MMCMja, 6mtio A a je boam ECA mtim HACA, je cneAehM 
TiorMnaH KopaK y HauieM MCTpancMBamy CBeMMpa,” 
Kance Wimmer-Schweingruber. „MnaK, CBeMMp je 
MHoro BMuie oa OBar Manor, Manor KOMuiMnyKa KojM 
MCTpancyjeMO.” OneKMBaHa ijeHa je oko 2 MMnMjapAe 
Aonapa, yKTnynyjyhM TpouiKOBe paAa tokom TpM Ae- 
AeHMje. McTpancMBame Apy rMX nnaHeTa je noMorno 
TnyAMMa A a cxBaTe Kano ce 3eMn>a yKnana y BenMKy rue- 
My, a MCTpancMBame Hauie Mel)y3Be3AaHe OKonMHe he 
yHMHMTM MCTO TO 3a IjeO CyHHeB CMCTeM. 


JIuTepaTypa 

• Scientific American 


5 Essential Things To Do In Space 

i Ana Brajovic 

This is an acconut of five important projects in Solar 
system exploration which should be accomplished in 
the near future. 
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Hama ruiaHeTa Hofiy. 


/by6a3Homfiy: NASA/GSFC 
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Hi/iKona 5o>Ki/ifi 

flpyniTBO acTpoHOMa Cp6Mje 


llpBO Hauie oummiimjcko 3naTO 


Je,o,aHaecTa no pe,o,y Mel)yHapo,a,Ha acTpoHOM- 
CKa onHMnnjafla n Harne neTBpTO ynernhe Ha moj je 
penpe3eHTai^njn Cp6nje flOHeno ,o,yro npnnceTtnKBaHn 
pe3ynTaT - 3naTHy Me,o,an>y. OcBojeHe cy ,o,Be 3naTHe 
Me^aTte, ,o,Be 6pOH3aHe, Kao n cneijnjanHa Harpa,o,a 3a 
Haj6o7tn TeopnjcKn ,o,eo. 

flpyrn no BennnnHn rpafl CBeTa, a HajBehn rpa,o, 
y MHflnjn, MyM6aj 6no je 0 , 0 , 10. , 0,0 19. HOBeMhpa 
2006. roflHHe flOMahnH, OBe 3a Hamy 3eMn>y 3naTHe, 
Me^yHapo,a,He acTpoHOMCKe onnMnnja,o,e. 

Penpe3eHTai^nja Cp6nje je Ha OBoj onnMnnja,o,n 
ynecTBOBana ca tmmom 0 , 0 , 7 n>yo,n. npe,o,CTaBHnijn y 
jyHHOpCKoj KaTeropnjn cy 6nnn: HaTama flparoBnh 
(3naTo), Jlyxa MnnnheBnh (3naTO n cneijnjanHa Harpa- 
,o,a) n AneKcaH,o,ap Bacnn>KOBnh (6pOH3a). npe,o,CTaBHn- 
1 jn y ceHnopCKoj KaTeropnjn cy 6nnn: Hbsms, LjBnjoBnh 
(6pOH3a) n Oracja CTaHnmnh. CBn yneHnijn MaTeMa- 
TnnKe rnMHa3nje y Eeorpa,o,y. Ham HaijnoHanHn tom 
cy npe,o,BO,a,nnn ^p Oio6o,a,aH HnHKOBnh (Actpohom- 
CKa oncepBaTopnja Eeorpafl, npe,o,ce,a,HnK HaijnoHan- 
Hor acTpOHOMCKor onnMnnjcKor KOMnTeTa) n HnKona 
Eoncnh (McTpancnBanKa cTaHnija neTHnija, ceKpeTap 
HaijnoHanHor acTpOHOMCKor onnMnnjcKor KOMnTeTa). 

CaMoj onnMnnja,o,n cy npeTxo,o,nne je,o,Horo,o,nmH>e 
npnnpeMe y MaTeMaTnnKoj rnMHa3njn, Hapo,o,Hoj 
oncepBaTopnjn, Ha KaTeflpn 3 a acTpOHOMnjy, y McTpa- 
>KHBaHKoj cTaHni^n neTHni^a. Tokom thx roflHHy ,o,aHa 
ca cbhm 3anHTepecoBaHHM yneHHijHMa je noHajBnme 
pa,o,nna PaTOMnpKa Mnnep ann n IopaH naBnnnh, 
Coma BnflojeBnh, Cno6o,o,aH HnHKOBnh n ayTop obhx 
pe,o,OBa. 

Y jyHy Meceijy 2006. ro,o,nHe, HaKOH obhx TeMe- 
tbhhx npnnpeMa, o^pncaHa je HaijnoHanHa acTpo- 
HOMCKa onnMnnja,o,a, TaKMnneme HajBnmer paHra y 
Cp6njn HaMemeHO yneHHijHMa ochobhhx n cpeflmnx 
niKona. HaijnoHanHa onnMnnja,o,a je KOHijnnnpaHa ,o,a 
no 4>opMn no,o,ceha Ha Mel)yHapo,a,Hy onnMnnjafly, Tj 
,o,a ce cacTojn H3 Tpn ,o,ena - TeopnjcKor, npaKTHHHor 
n nocMaTpanKor. neT Haj6o;te nnacnpaHnx ynecHn- 
Ka (3 jyHnopa n 2 ceHnopa) Ha obom TaKMnnemy cy 
o,o,a6paHn ,o,a npe,o,CTaBn>ajy Cp6njy Ha Mel)yHapo,a,Hoj 
onnMnnja,o,n. 

Me^aibe 1/16/iiiMeBii 

3a OBy rpyny cwUipaimx pcnpcaciiiariinana ycae- 
jjjaji o je neTO ca nHTeH3HBHHM npnnpeMaMa. npBO 
JleTma niKona „O,0,BpaheHnija 2006.” y opraHH3ai^njn 
AcTpOHOMCKor flpymTBa „Py])ep EohikobhIi", a 3aTHM n 


npnnpeMe y OKBHpy JleTmer ceMHHapa acTpOHOMnje y 
McTpa^KHBanKoj cTaHnijn neTHnija. Tokom neTa ce Ham 
tom oflnnnHO npnnpeMno 3a nocMaTpanKn n npaKTnn- 
hh fleo TaKMnnema. fleo Kojn je HajKOMnneKCHnjn n 
Haj3axTeBHnjn. Haynnnn cy fla ce CHana3e Ha hoBhom 
H e6y, ,o,a KopncTe TenecKone, Kao n ,o,a o6pal)yjy ,o,o6n- 
jeHe nocMaTpanKe pe3ynTaTe. 

3axBan>yjyhn MohnnHnM Tene(j)OHHMa n MHTep- 
HeTy, BecT o ycnexy ce BeoMa 6p30 npomnpnna, 6yK- 
BanHO, no ijenoM CBeTy. Y6p30 cy nonene ,o,a npncTnncy 
necTHTKe CMC-om, a KpeHynn cy n no3HBH HOBHHapa. 
CBe je KynMHHHpano floneKOM Ha aepoflpOMy „HnKona 
Tecna”, y3 neBame xnMHe Cp6nje (PaTOMnpKa Mnnep), 
n nHTepBjye HOBnHapnMa. EnnijeBn Ha CBe CTpaHe. Kao 
fla ,o,ona3n HeKa Hama cnopTCKa eKnna ca ycnemHor 
TaKMnnema. 

MHane, Ha XI onnMnnja,o,n je ynecTBOBano 18 Ha- 
i^noHanHnxpenpe3eHTai^nja. O,o, Pycnje ^o MH^OHe3nje, 
0 ^ Kopeje ^o Bpa3nna, o^ HemKe ^o KnHe. TaKMnneme 
je 6nno 0praHH30BaH0 y ^Be KaTeropnje - jyHnopCKoj 
n ceHnopCKoj. Pe3ynTaT je noce6HO BancaH, y3HMajyhn 
y o63np ^a ce y MHornM 3eM7BaMa CBeTa acTpoHOMnja 
H3ynaBa Kao noceOaH npe^MeT, a y Pycnjn nocToje n 
cnei^njann30BaHe cpe^me mKone 3a acTpOHOMnjy. Ko^ 
Hac ce acTpoHOMnja H3ynaBa y OKBHpy reorpa^nje 
nnn 4> M3MKe ca no HeKonnKo neKi^nja, a fleTamHO 
TeK y neTBpTOM pa3pe^y cpe^me mKone npnpo^HO- 
MaTeMaTHHKor CMepa n to y OKBHpy npe^MeTa 4>M3HKe. 
Hamn TaKMnnapn cy je^HHn flo^np ca acTpOHOMnj om 
HM ann Kpo3 cnei^njanHe npnnpeMe 3a OnnMnnja^y, a 
y hikotih he ce ca toom cycpecTn TeK Kpo3 ^Be nnn Tpn 
ro,o,nHe. KaKaB nn 6n pe3ynTaT 6no a je cnTyaijnja 
flpyrannja. 

TaKMnneme Koje ce cacTojn o^ Tpn 4> a3 e (Teo¬ 
pnjcKn, nocMaTpanKn n npaKTnnHn ^eo) 6nno je 
no^je^HaKO HanopHO n 3 a TaKMnnape n 3 a Bol)e tomo- 
Ba. 3a^aTaK Bo^a TnMOBa je 6no a nope^ 3aBpmHnx 
npnnpeMa 3a thm ynecTByjy y pa^y ncnpnja, Kao n a 
npeBo^e 3a^aTKe. Obo je 3Hannno ^a ce 3a npeBO^ 3a^a- 
TaKa ycTaje y 5 yjyTpy, a ^a ce nocne H3pa^e o^ CTpaHe 
ynecHHKa, pa^n Ha nperne^y mnxoBnx pa,o,OBa. 

KaKo ce aouiuo flo OBfle? 

Ho KaKo je CBe y CTBapn 3anoneTo. npe ^eceTaK 
ro,o,HHa npo4>. flp JeneHa Mnnorpa^OB-TypnH je 3ano- 
nena KOMyHHKai^njy ca opraHH3aTopHMa Me^yHapo^He 
onnMnnja^e, ann n npnnpeMy ycnoBa 3a pa^ y Hamoj 
3eM7Bn. TaKO je, Kao pe3ynTaT npo^ecopKnHnx Hano- 
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pa, 2002. roflMHe opraHM 30 BaHa npBa ce/ieKijnja (He 
Mo>Ke ce pehn TaKMMHeme) Mel)y no 7 ia 3 HmjMMa npo- 
rpaMa acTpoHOMnje McTpa>KMBaHKe CTaHMije IleTHM- 
ija, Kojn cy Haj 3 aMHTepecoBaHMjM cpeflmomKOTmn 3 a 
acTpoHOMMjy. Ha OBoj ce/ieKijnjn pa^n/in cy Mn/iaH 
TinpKOBnh, BpaHMc/iaB CaBnh, Mrop CMonnh, Hmko- 
71a MMTiyTMHOBMh m ayTop obmx peflOBa. Kaxo cy no- 
7 ia 3 HMI^M y MCTpa>KMBaHKOj CTaHMLJM CpeflHjOHIKO/mM, 
Morao ce o^adpaTn caMo ceHMopcKM ^eo TMMa. O^a- 
6 paHM cy Mnxan/io HydpOBnh m Mapico CmmohobmIi, 
Kojn cy Ha HarneM npBOM ynemhy y 3 MMHMMa/iHe npn- 
npeMe ocBojn/in ^Be 6 pOH 3 aHe Me^a^e. Bol)a eKMne Ha 
O/iMMnMjaflM je 6 mo Mrop CMonnh. 

Maxo je noneTaK 6 mo ,o,o6ap, Beh Hape^He ro^n- 
He 36or npoO/ieMa y Hamoj 3eM;i>n HMje Mor/ia 6 mtm 
odaBTBHa ce/ieKijnja, hmtm je 6 mtio yc/iOBa 3a ofl/iasax 
Ha Me^yHapoflHy OTmMnnjafly. Me^yTHM Ta ro^MHa je 
noc7iy>KM7ia 3a 6o;i>e opraHM30BaH>e flOTaflammer 3Ba- 
HMHHor Te/ia 3a 0praHM30BaH>e ynemha Harne 3eM7i>e Ha 
Me^yHapoflHoj o/inMnnja.a.n (AHPAO) m 3aneTaK 3Ba- 
HMHHe KOMMcnje flpyniTBa acTpoHOMa Cp6nje 3a OBa 
nnTama - HarjnoHa/iHor acTpoHOMcxor o/iMMnnj cKor 
KOMMTeTa. Cbo obo BpeMe npeflceflHMija obmx Te/ia 
m r/iaBHM noKpeTan cbmx nporjeca je On/ia npo(j). flp 
Je/ieHa MnTiorpaflOB-TypnH. 

npBa Hai^MOHa/iHa acTpoHOMaca o/iMMnnj ajja je 
oflp^KaHa Ha npnpoflHO-MaTeMaTMHKOM (jmKy/iTeTy y 
Beorpa^y y jyHy 2004. ro^MHe. Sa^aTKe cy cacTaBM/in 
m nper/iefla/iM npo(j). flp Je/ieHa Mn/iorpaflOB -TypMH, 
Mrop CmotimB m noTnMCHMr OBor TexcTa. Te ro^MHe cy 
tmm Cp 6 nje m IfpHe Tope hmhmtim C/iodoflaH OnceHMija 
(cpe 6 po) m Ypom fle/inh ( 6 poH 3 a), a Bol)a TMMa je 6 mo 
B/ ia^a EeHMiiieK. 

ripBi/i nyT i/i jym/iopi/i 

HaKOH flpyror ynernha Ha o/iMMnnj a^n Beh ce op- 
raHM30BaH0 pa^n Ha npnnpeMaMa cbmx 3anHTepecoBa- 
hmx yneHMKa, a yKTBynyjy ce m yneHMijn ochobhc niKO/ie 
Kao KaHflMflaTM 3a jyHMopcKM fleo TMMa. Y npnnpeMa- 
Ma ca^a ynecTByjy m hobm npeflaBann, nonyT ftp Ha^e 
nejoBMh, PaTOMMpKe Mn/iep, TaTjaHe JaKiiinh, IopaHa 
naBMHMha, Kao m flOTaflaHimn ynecHMijn o/iMMnnj a^a m 
ApyrM CTy^eHTM. Te, 2005. ro^MHe, y neKMHry, Cp6njy m 
IfpHy Topy npeflCTaBTBa no npBM nyT tmm canniteH m or 
ceHMOpa m or jyHMOpa. JyHMopcKM rco TMMa cy hmhmtim 
HaTama flparoBnh, MaTMja Mm/iobmB (6pOH3a) m TlyKa 
MM/iMheBMh (6pOH3a), a ceHMopcKM Coma MaHojnoBnh 
m Ypom JaHKOBMh. Tmm cy npeflBOflM/ie npo(j). flp Je/ieHa 
MM/iorpaflOB-TypMH n TaTjaHa JaKHinh. 

HaKOH jom flBe Meflame M 3 neKMHra, m Beh yxo- 
flaHor HanMHa pajja ca 3 anHTepecoBaHMM yneHMi^MMa 
tokom roflMHe, Kao m pa 3 pa^eHe ce/ieKijnje, yc/ie^n/ia 
je 3 /iaTHa Meflama. Pe 3 y/iTaT npe CBera caMMx yneHM- 
Ka, na OH^a m cbmx ocra/inx 7 Byo,n KojM cy Henocpe^HO 
pa,o,M 7 iM ca BMMa, ann m cbmx ohmx KojM cy ro,o,MHaMa 
pa^MTiM, y 6 mtio Kojoj 4 >^ 3 M, Ha i^e/iOKynHOM nporjecy 
pa 3 Boja acTpoHOMcxor o/iMMnnj CKor noKpeTa y Hamoj 
3 eM 7 bM. 



EKi/ma Cp6i/ije Ha OTBapaiby XI MefjyHapoflHe acrpo- 
HOMCKe o/iuivmujafle 


flocne ceera 


flaHM no noBpaTKy ca Hame 3 /iaTHe O/iMMnMj a^e 
cy 6 mtim McnymeHM MHTepBjynMa m rocTOBamMMa Ha- 
mnx o/iMMnMjai^a Ha pa 3 HMM e/ieKTpoHCKMM MeflMjMMa 
m y HOBMHaMa. Bp/io je 6 mtho mTO cy HOBMHapM obo 
cxBaTM/iM Kao Ba>KHy BecT. Me^yTMM Ba>KHO je fla Ha- 
ynHe TeMe m pe 3 y/iTaTM Hamnx HaynHMKa n hyoyhnx 
HaynHMKa hy^y a^eKBaTHO 3acTyn^>eHe CBaKOflHeBHO. 

3a pe 3 y/iTaTe obot TMMa 3 ac/iy>KHM cy obm M/ia^M 
7 Bya,M KojM cy 6 mtim cnpeMHM fla Mecei^MMa npoynaBajy 
HayKy Kojy HeMajy npM/iMKy fla yne y ihkotim, KojM cy 
>Ke/ie 7 iM fla Be>K 6 ajyhM sa^aTe m KopMCTehM Te/iecKone 
ca 3 Hajy HemTO hobo. Me^yTMM 3 a OBaKaB pe 3 y/iTaT 
3 ac/iy>KHe cy m KBa/iMTeTHO opraHM 30 BaHe npnnpeMe, 
yxo^aHM tmm TByflM KojM je BOflMo npMnpeMe, Kao m 
MCK ycTBO y npMnpeMamy flocaflacmMx acTpOHOMCKMx 
penpe3eHTaTMBai^a. 

nopefl ocTa/ior obo je 6 M/ia M 3 y 3 eTHa npM/iMKa fla 
ce Ha TiMi^y MecTa yno 3 Hajy Ko/iere M 3 i^e/ior CBeTa. fla 
ce ca BMMa nopa 3 roBapa o TOMe HMMe ce acTpoHOMM 
6 aBe y CBaKoj 0,0, 3 eMa^>a, a/in m ^a ce pa 3 MeHe nacy- 
CTBa o HanMHy M 3 ynaBaH>a acTpOHOMnj e y mKO/iaMa m 
pa^y ca HaflapeHMM yneHMi^MMa. 


Our first olimpic gold - Nikola Bozic 

This is a description of the XI international astronomy 
olimpyad on which Serbian team obtained his first gold 
medal. 


nPBO HALUE OJIMMnMJCKO 3 J 1 ATO 
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fanepi/ija 



ayrop: fly lu a h ByHKOBi/ili, o6jeKaT: M31 (AHflpoMeflUHa ra/iaKci/ija), i/iHCTpyMCHT: TAJ1200K, anapaT: DSLR Canon EOS 
300D 



ayrop:flywaH ByHKOBi/ili, o6jeKaT: M27 (flaivi6e/i Mami/ma), MecTo: ripeflOB KpcT, i/iHcrpyMCHT: TAJ1 200K, anapaT: 
DSLR Canon EOS 300D 
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ayTop: Jby6oMi/ip Tjypuuji/ih, o6jeKaT: Ml 6 (Mami/ma Opao), MecTo: l/lra/io, flaTyivi: 18. jyH 2007, i/mcrpyivieHT: Orion 
120 ED dublet (semi-APO) + William Optics 0,8x Field Flattener, MOHTama: Skywatcher EQ6 Pro Skyscan, anapaT: 
Canon EOS 20D HeMOfli/K^i/iKOBaH, excnosi/nji/ija: 8x 90" ISO: 1600 



ayTop: Jby6oMi/ip Tjypuuji/ih, o6jeKaT: 1C 2118 (BeuiTi/mja r/iaea), MecTo: l/lra/io, flaTyM: 25. HoeeiviOap 2006, i/mcrpy- 
MeHT: Te/ieo6jeKTMB Canon EF 200 mm LII USM + Canon EF 1,4x Te/ie-eKcreHflep, MOHTama: Skywatcher EQ6 Pro 
Skyscan, anapaT: Canon EOS 20D HeMOfli/K^i/iKOBaH, eKcnosi/iiji/ija: lOx 60" ISO: 1600 
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8 £9 SUNCKV SISTKM 


Heliocentricni ili 
geocentricni sistem? 


V ed u VI velai p.ii.e, Firagora je iznen 
pretpostavku da Zcmlja nijc ravna vcd 
okrugla; kasnije je grcki filozof Aristotcl 
(3^4-322. p.iv ej usrvrdioda se £irav svemir 
sasroji od niza krisralnih konecntricnib kruznica 
na kojima su smestenc plancte, sa Zcmljoin 
Li -sredistu. Spolja se nalaz.i sfera nepokrernih 
zvczda, savrsena i ncpromcnljiva, Prcma ovom 
niudclu postojalu jc scdani planet a, buduci da 
je planecom $ mat nano svakn nebeskn relo koje 
se kreife nczavisno txi ncpt>kretnih zvczda,. Stoga 
su pored Merkura, Vcnere, Marsa, |u pit era i 
Saturna, planettma smairani i Sunce i Mcsec* 
Srcdisrc vasionc hi la jc Zcmlja, 

U to doba asteroid i i plaiiele Uian, Ncptun i 
Huron tiis.lL hill poznari, buduci .suvisc sinii da hi 
sc mogli videti golim okom. 

Crcki astronom Hiparh iz Nikcjc, koji jc ziveo 
izmedu l [)f). i 120. p.n.e,, obavio je deraljnija 
proucavanja planet a. Njcgov rad nasravin jc i 
prosirio iimogo kasnije drugi grcki nauemk, 
Prolemej (oko 100-I7H- n.e,)* koji je slnJ.eiu 
kretanja plan eta uocljiva pri duzem posmatranju 


ohjusnio predsravivsi ih sopsrvenim sisreniom 
krugova, 

Kasnije, posle pada Rimskug carstva kiajcm 
IV veka n.e,* Evropa prolazi kmz period 
ckonnni&ko-kultumog razdvajanja i vdike 
politickc iicstabiliiosli, u koine jc ulagano nialu 
napora da se prosire prerhodno sre£ena znanja. 

U rasponu od osamsto godina pravc presto nice 
n a u ke i kill lure bill sil Bagdad i Damask, a nc 
Rim i Anna bo ll anti£kn dob. 

U Evropi pocetkom renesanse erkva jc spree aval a 
pruucavaiija prirudnog sveta, radijc sc ukreciLci 
nierafizickoj spoznajL Sro se ri^Se asrronoinije, 
erkva sc cvrsto driala odbranc Aristotclovog 
sistexria, preuzetug i kod Ptolcmeja, po kujein jc 
/enilja sredalre svemira, 

Ptolcmcjsko sh varan jc sadrialo jc ozbiljnc greske 
u predvidanju polozaja plancla; tc greske jc bilo 
izuzetnn rcsko ndbranifi, i hile su porrebne aiove 
ideje. 



A riftotelov a tiny 

Smigtrm jiwg ugleda An Hotel 084 —A 

model? Smsievag sixtema mi got vim ll 


Kopernikova revolueija 


Jcdan od nautilika koji su poki 
greske prolemejskog sisrema hii 
Kopcrnik (1473-1 543). On jc 


Poinumje Sutrfewg sistema ki az t*reme 
A) Arismd#wko~pt*)lrmt}ika Mpotfza, s*t Zemtjom it 
itwUI nt Svnfcvogshtenw: B) Knmprnmhni model koji 
je Yiizmo Tiho Brahe, prenui Jtoni se fire phsncte. amn 
Zemlje, okrcitt nlta Sttnca; (I) Kopensikav model, potptmo 
helioc£iitrh s an. 
























HoBa M3flaH>a 



22. p.M.e.) “je 

100 gudina. 


jsali da amilizirajri 
[> je Nikola 
licno o bavio 


^ Mi'rkur 







KrpUi-ovc tliptihtt of 
Johan Kepler je bio ut r a 
utitdjctw p&smstnmpi * 
ptaneta. 


bmjna posmatranja 
mom posnuUrjti pc 
roga jc Ljslediln odv; 
Sunccvog sistcma n 
Zciiilja. Medutim, 
helincenrrizni.i, plai 
diptioic nego na k] 
oiKmogudlo dn sc 
planer a 11a nebu s p 
kojc jc prcdvidala B 
tcorija. 

Neocekivana z\ 


Godine 1 572 . uocc. 
neocekivana attronc 
pojava; una jc ponu 
razbijanju arisen relo 
prema kojima je sfe 
suvrsemi i ncpromci 
vcoma sjajno rein j.n 
Kasiopejc. Astronor 
polozaj i oikrili d!a j 
mogjo hiri ohliznja 
ono sto danajf naziv 
zvezdu n koja jc dak 
zvezdanog nch&» lio 
Brahe (a 5 ^ 6 - 1601 ) 
polozaja zvezda mi i 
ncnadmatrui. 

Start instrument! 

A rmtlunw sfirrti iz XVI. 
j isetta instruments* Jcoji 
izraeuna paiozxj zvesdi, 


Amac CeeMi/ipa - TjamiyKa PaMi/iHi/i 

M 3 flaBaH: Moho m MamaHa, BaTpoc/iaBa JlMCMHKor 12, Beorpa# 
216 CTp, TBpfl noBe 3 , 6 oraTO M/iycTpOBaH 
IIpeBe/ia - TnjaHa MaKCMMOBuh 

IbflMHa 2009. npomameHa je 3 a Mel)yHapoflHy acTpOHOMCKy ro- 
flMHy. M ko,o, Hac ce nnaHMpajy 6 pojHM floral)ajM KojM he obmm 
noBOflOM 6mtm opraHM 30 BaHM. KmMra Koja ce nojaBM/ia y MapTy 
2008. y M 3 flaH>y „Moho m MamaHe”, Amac CBeMMpa flaje ofl/mnaH 
yBOfl 3 a npaheme flemaBama tokom „acTpoHOMCKe” ro^MHe. 

AcTpoHOMMja je, HaKOH M3y3eTHor pa3BMTKa Kojn je ,o,o>km- 
Be/ia y noc/ie^ita neTMpM Bexa, hobm MM/iem/ijyM ^onexa/ia y (j)a3M 
HapOHMTO 6oraToj OTKpMhMMa. OBaj bctimkm M/iycTpOBaHM BOflrm 
npe/ia3M KpynHMM KopaijMMa McropMjy acTpOHOMMje, o# Ka,o,a je 
ra/iM/iej, no^eTKOM XVII Bexa, ynepMo Ka He6y CBoj flyphMH flo 
flaH-^aHac. 

Kpo 3 TpM iie/iMHe MTa/mjaHCKM acTpo(|)M 3 MHap l^aH/iyica 
PaHiiMHM npe,o,CTaB 7 ba ofl/mnaH yBOfl y cbct acTpoHOMMje, acTpo- 
(j)M 3 MKe M KOCMOTIOmje. 

Y yBO^HOM fle/iy HMTa/iaij he npOHahn CBe o CyrmeBOM 
CMCTeMy, CyHi^y, 3eM7BM m n/iaHeTaMa, Kao m ochobhc nojMOBe 
3a pa3yMeBan>e acTpoHOMMje. AyTop HaBOflM m 3HanajHa 
MCTpa^KMBama HehecKMx Te/ia m nojaBa Kao m pe3y/iTaTe 
HajycneniHMjMx noTpara 3a ^cmbotom y CyrmeBOM CMCTeMy. 

M3/ia3ehM M3 CyH^eBor CMCTeMa PamiMHM y flpyroM ,o,e- 
ny amaca yo3Haje HMTaoiia ca ya,a;i>eHMM oh/iacTMMa KocMoca, 
3Be3,o,aMa m ra/iaKcujaMa. KopaK no KopaK npe/ia3n ncTopnjy 
acTpoHOMMje, CTBapama ca3Be^a, HacTaHaK 3Be3fla, ochobhc 
nocTaBKe KocMo/iomje ohjammaBajyhM n c/io^ceHMje 4>eHOMeHe 
nonyT i^pHe pyne m cti. 

Tpehn ,o,eo je pe 3 epBMcaH 3 a ohjammema ocHOBa nocMa- 
Tpama y KpaTKM npMKa 3 MHCTpyMeHaTa 3 a nocMaTpame. Y 3 no- 
Moh Mana ayTop ,o,aje c/iMKy He 6 a, cbmx ca 3 Be^a Kao m KopncHe 
MH^opMaiiMje o TOMe Ka,o,a n KaKo Mo^ceTe pa 3 a 3 HaTM maBHe 
3 Be 3 fla noMohy Kojnx ce o,o,pe^yje no 7 io>Kaj ca 3 Be^a Ha He 6 y. 

BoraTo n/iycTpoBaH Amac CBeMMpa je bo,o,mh Be/iMKor 4>op- 
MaTa KOjM he 6 hTM 3aHMM7bMB HIMpOKOj HMTa/iaHKOj nyh/IMIiM 6e3 
o63Mpa Ha y3pacT, ojs, ocHOBaija js,o CTy,o,eHaTa, ojs, ohmx Kojn ^ce/ie 
a Hayne ochobc acTpoHOMMje ,o,o ohmx Koje 3aHMMajy , 0 ,eTa 7 bHMjM 
no,a,aiiM M3 oh/iacTM acTpoHOMMje, acTpo4)M3MKe m KocMo/iorMje. 
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Cni/iKa ca HacnoBtie CTpane: 
IJi/iKfiyc cyHHeee aKTMBHOCTi/i 



Aktmbhoct Cym^a y nepno^y 1996 - 2006 ro^MHa. 
CHMMaK M3 1996. roflMHe je npBM ca /ieBe CTpaHe, 
MaKCMMyM aKTMBHOCTM je 2001. roflMHa (cpe^MHa) 
a CHMMax M3 2006. ro^MHe je Ha flecHoj CTpaHM. 
(7hy6a3Homhy: EIT m Steele Hill (NASA GSFC)) 


Ype^MBauKM o^dop: AP Bna^aH He/ie 6 oHOBMh (r/iaBHM 
m o^roBopHM ype^HMK), Mn/iaH By/ieTMh, AP Mno^par 
flaunh, npotj). AP Mn/iaH C. MMMTpMjeBMh, Mp flpa- 
raHa M/mh, Mn/iaH Je/muMh, Maja JepMHMh, npotj). AP 
Bo>KMAap JoBaHOBMh, npotj). AP Je/ieHa Mn/iorpaAOB- 
TypMH, AP CnodoAaH HmhkobmB, TopaH naBnunh, AP 
Jlyxa H. nonoBMh, Mp HaTama CTaHMh, Mp HaTama 
ToAopoBMh, HeHaA TpajKOBMh, AP 3 opmja I^bctkobmE 


BACMOHA, nacomic 3a acTpoHOMMjy, M3,n;aH>e AcTpoHOMCKor 
^pyniTBa „Pyi)ep EoiiiKOBMh” M3na3M y 4 6poja roflMimbe. roflMimba 
npeTnnaTa 3a 2007. roflMHy m3hocm 600 flMHapa, item nojeflMHanHor 
6poja je 180 flMHapa. IIpeTiuiaTa 3a MHOCTpaHCTBO je 20 eBpa. IlpeT- 
nnaTy ynnaTMTM Ha >KMpo panyH 6poj: 205-29948-66. 

ACTpOHOMCKO ApyniTBO „PyI)ep BOHIKOBMh” 
ropH,M rpap, 16,11000 Eeorpafl, Ten/(J)aKc: 011 3032 133 
e-mail: adrb@adrb.org 
www.adrb.org 
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Zajedno more mo mnogo. 
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